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PHYSICS, 


1803. Comensation Bar-planimeter. tschr. Instru- 
mentenk. 81. pp. 178-179, June, 1911.)}—Describes, with theory, a new type 
of ‘compensation: Planimeter, whose; action is based on that, of the Prytz 
hatchet planimeter, |; Unlike the ,Prytz instrument, the bar carries. a. roller; or 
a ball, which can travel glong.the bar, its axis being, perpendicular .to th 
vertical plane containing the bar, so; that the distance of the  tracing-poi 
from the wheel doesnot remain constant, :as is the case with the distanc 
from tracing-point to, kaife-edge in, the, planimeter. The. ett of 
bar opposite to that carrying the tracing-paint has a pointer which is dir eC 
towards, some observed mark gn a scale ( royided | with the instrument) at 
the, beginning.of an, The. scale has a posh in oné end 
toa needle-point stuck in the tracing- -table, so that’ it can be. moved ‘ut’ 
the way while the tracing-point is taken round the whose area is be 


rffeastred. Afterwards the scale is brought back tc 19, times 


the observed difference; between: the initial and 

once ori twice the area of the traced figure according to the. position of tie 

roller with reference, to two marks on the For, details.of_ correctio 
the tables in the, popes should be referred to. [See 

(1911).J. bagaqe et led} ,boiteq ono 


Durand-Amsler Radiat Planiméte?’’ 
(Zeitschr. 81. pp. “aad ‘14-417; July, 
has a central A, whic is placed 

diagram recording in polar co-ordinates ‘air’ pressuré, 
whose mean value is to be determined. The weight A has two” Tada 
sliding rods through it, and these carry’a frame 51S wnt Which are fastened the 
tracing-point and the roller with attached gi iscs. The li 
the tracing-point to the céritre of"the weight A is the radius vector at cach 
instant,;; The wxig-of the roller, is parallel to. this line, the tr 
point is taken round the polar curve the reading of 
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to the mean radius vector and to the angle through which the radius vector 
has turned. Hence the mean polar ordinate can be easily obtained by 
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1305. New Mercury Level. F. Biske. (Zeitschr. Instrumentenk. 81. 
pp. 209-218, July, 1911.)—Describes a new type of mercury level in which 
use is made of the principle of auto-collimation. The box ABCDEF is — 


AY 


anul .ce 48 

reflection’ from’ the surfaces’ ‘of the “mercury and the mirrors, is ‘seen 
‘the ‘iticlination ‘of FE causes a deviation of the’ image, ‘and; froma 


riatio Tevel, as in slight: earth: 


(aut out 

(Phiys. Soc.,’ Proc! 28. pp. 884-842’ Discussion, Ang, 
‘with’ Pouriér’that ‘ify periodic’ function 
Theti' to’ findthe “coefficient! of 


erm, A, dr’ B,, it suffices to’ meastire Off; Gn the “curve, 


first ordinate, must be taken ata point, from he © origin. © 


OW! f. 


(we have— 


ons 
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division. The second part of the paper deals with tests of the instrument 

and comparison with the polar planimeter. A. W. 

provi with a co , — 

to AD, witich] is, 16 long 

and 282 cm. from the reflecting surface Of the mefcury ADEF. BC, 

R 
N P 
U 
IS | 
“"\ 
AN D 

from thé “mirror ‘BC ‘and ‘front the’ mérciry surface, the angle through 
| which FE has moved can ‘easily ‘be calculated." Since’ the mark’ whieh 
| gives. the level is a luminous 

photographically’ continuqus 


and must, if presént, be sépardtely determined and: eliminated): The process: 
is much facilitated by the use of ‘templates: of: transparent: celluloid 
equi+spaced vertical lines engraved upon thent. They are: laid down<on-the: 
curve, ‘and the values of the selected ordinates ‘are thus readily’ measured’ 
off. ‘For analysis of: valve-motions, of altérnating-current curves; ‘of ‘tidal: 
Obsetvations ‘arid diurnal magnetic variations, the method presents certain: 
advantages, as it reqiiires no multiplication of ordinates! by simes or 
In the discussion, A, Russell said that the method:cah be-usefully employed 
in interpolation as well'asin harmonic analysis: G. H. Darwin: pointed out 
that in some preceding methods! some of the author's fornmulz are employed: 
HA bawot od eteviane bodies 
8.8. Compression of Liguids at High C. A. Parsons and 
8. Cook. (Roy. Ser. 882-848, July 
cone nould in. bore ‘and 
., placed under a heavy press capable of ex a 
mould was constructed sea avg 
per sq. in. The pressire on the rai was redorded by a carefu 
Bourdon ‘gangé, and ‘the of the liquid ‘ffi the thould ya 
pair of multiplying inserted between the’ top’ of ‘the’ mould’ ‘a 
projecting collar on the’ ‘Varidtis' ‘Correvtions to the’ observed read-’ 
ings were maile, and the tabulated “ebm: 
pressibility in atmospheric units, asthe ratio of the 
per atmio. liquid, the followin, were 
isothérmal ¢oeffici ‘of water, ether, and 
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Water 


egores 
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25x 
od ristt to 
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vol wk 


Water (for “2150 atmos. 


Paraffin Oil”, 


‘and 4000 

le nation) Bs. tA boteo) 


Jo he of a 'Cyelie 


888, Sept. 15; 1911: 
is 


R, Ashworth. (Electrician, 


periodic curve. The period of the given curve is divided into » 


* reg 
¢ Atmospheric 
4° 2000 
(4500 
1808 Simible Graphic 
4 7 


equal parts, and! ordinates 5h, ye areietected;) ‘Fhese ordinates are treated 
as coplanar forces cadiating from a. common centre iat arigies 0, 28, 86; &c., 
measured front |.the in the: positive: direction, ‘and; them 
their, is found by the)polygomof forees. This resultant is n/2 times 
the, magnitude of the amplitude A\iof the first term of the amalysis, anil the. 
aggie is given by tan @ scot:a, where ai isthe angle which the resultant 
makes with the positive: part of the horizontal:axis.. The constants of: the 

seconti, harmonic are then! found in the'sdme way; the vectors now being 
placed at angies.20; 49, B89 .) and sé:on.. The author shows that the practice 
of, the method can: be: greatly .accelerated-by using ‘a special transparent 
protractor. When the higher harmonics are unimportant or are not required 


7 Eh Modulus and ‘Dilatation of Malas“, ai, 
Ph: 85.4. pp. 775-782, July 25, 1911.)—[See Abstracts 
N08. ‘1616, 1618 "tb 0)J .The author has previously obtained the equation 
(1000Sw) 3/(A) = 100, where temperature coefficient of expansion, 
modulus of elasticity, w= specific heat, = specific gravity, A = 
But since aay quantity on the. left ‘shows @s much as 20 per cent, 
aboye and below the empirical value. of 100, the present paper. is 
deyoted | to obtaining more accurate; relation, The E, By w/8,. 
AJAB, and. are, known authoritativ ulated. 
orm BIS and,» being, constants, By plott 
GEIS) against log. fond. that, C= 84,000, 
give for most metals “not more than 4, per cent, 
Dulong’s law Aw =cw for all elements, hence 
from the above equation E/S = C,(w/8)m ; by plotting E/S and w/8, C, is 
found to bé = 1890 and m, = 4/8: “This relation, however, is not obeyed $6 Closely 
as the previous one. Now E/S is a measure of ‘the mechanical work done 
during elastic Strain ; ; w/p measures work done g strain due to cha 
of tempétaturé,so that both ‘Sides ‘Of the equation are the sathe dimensions. 
A table of caiculated results shows that Phat of of the new equations deduced 
is a more accurate interpretation than previous paper, but 
equation, B/S =C(1/Ag)” is the most@ “author ‘concludes 
relations:of the elasti¢ and thermal’ of the elementary 
best represented by the géntral’ ¢yuation E/S= function = 


The valiies of C and n given pay empiri require, 

confirmation, accurate determinations of E, 8, w and S under piers 
conditions. C. A. M. S. 


1310, Dissipation of Energy in Torsionally Oscillating Wires ; Effects pro- 
duced by Change of Temperature. J, B.Ritchie... (Roy- Soc, Edinburgh, Prog, 
81. pp. 424-489, 1910-1911. }—Deals, with the effect of temperature on, the 
constants.of the equation (x +a) which represents the law of degrease 
of:torsional oscillations of an iron wire. Wires of nine diffcrent metals were 
tested : brass, Cu, Al, Sn, Zn, Ag, German silver, Pt, and Ni. Of these brass, 

Ag, Ger silver Ni, were found | the ordinary ‘ 
With. the 'r Temaiping metals no.one value ‘Of a 

hom 


hy 


Rotational J. B. Ritchfe.' (Roy. 81. pp. 
the effect produced -by a repeated ot 


an extensional force and by the repeated application of 'a twist to one end of 


pak zi no nwoud seed ead Iduoh 
enw ti 2k etcomiosge no bojoubdo» oT teste 


wb 5810; Limit'in ¥-beams ; the 'Practi¢al Mi 
Elastic Limit, L. Hancock. (Eng: News, 66: pp.’ 180-181; 10,0 
‘for Testing Materials, 


in instances had a sirprisingty low elastic’ Hniit: ‘Strips frotii’ the 
showed a bend in at valties ‘as low 490,000 to 18,000 Ibs. per 
“Phe impression: Coniveyed ‘was ‘that deficient rolling 

‘th 1910 Hancock repotted’some tests to'the Ameri¢ah Society’ for 
Testing Materials ‘They’ did ‘not reveal ‘itty “marked ‘cases “OF ‘low ‘elastic 
limit, ‘but were’ those expected. ‘Recent wotk of Hancock 
[see'Abstract No. 1074 (1921)] is discussed: ‘The authdr protests agaitist the 
tendency to use’ elastic litit” instead of “yield point.” More’ expeririental 
work is advocated, but the opinion expressed is that “steel whose ultimate 
strength, ductility and yidld-point‘are-good s be accepted with fair 
—— irrespective of delicate determinations of ‘elastic limit,’ at least 


Boh 0b = bx aibutigoos 10% 


8818. Contraction in) Arca of for Large Extensions. Plank. 
(4eitschr. Vereines Deutsch. Ing, 55.. pp..1479-1488,. Sept. 2, 18 

mathematical investigation is made of the theory. of the Jateral contraction 
a specimen placed in tension, and the,sesults are given of tests which confirm 
the theory,... Singe the longitudinal strain, is never, less than. the lateral, strain, 


were knows very, aceurately, The, origin 
cross-section became elliptical and the eccentricities were récord 
and, the. values of m.It seen Pat first decreases, 
can “f alls ff as. the focal 
percent, elongation, 
OF ‘volume- change. 


GENERAL PRYSICR 

of-a) pendulum which, Whén oscillating.i# kept im a uniform Of 

tion by’ electrical arrangements.) Results. are ‘given! for''a ‘brass wire: In 

general there seems little effect produced on the ‘constants ‘of the equation 

{see preceding Abstract} by ‘fatigue, although «some of them vatied 

of 

the Limiting volume. mp, of m, the ratio of. _ to lateral strain, may be 

ins it jc == 9 sneciys were turned ‘ates 

t the elaborate measurement of local strain 
all along the bar maybe replaced, by, the much easier, measurement, of the | 

diams, at several points of the stricture, sifice the volume at stricture remains 
VOL. XIV.—a. 


constant... The specimens tested were 10 mm..in diam. and the markings:had 
Pitch, of 0248 mm. ; they were tested, bythe impact ofa Birk, bar 
bas Sno © lo cotsotiqgs ney oti vd 9020) ne 
The iddiders; Lines. omMild Steel. Mason. (Phys. Proc. 
tions have shown that Liiders’Jines om specimens of mild. steel and wrought 
iron, strained in tension,-are inelined at about 50 deg. to the axis of pull. .For 
tests in compression the angle: of:the lines is commonly supposed to be about 
40 eg. but some doubt has been thrown on this point. The authorbad 
found previously that the lines were well developed on the surface of mild 
steel tubes. The experiments were conducted on tubular specimens, as it was 
to obtain.a compressive stress of practically uniform distrjbutioa ; ander 
pressure, while at the same tigre a hoop tensile stress cquid be induced 
by internal fluid pressure. Mild, steel, tubes, either. hot or.cold drawn, and 
mostly, anngaled, were. used... They varied; in bore, from 24 to-8:in,,and in 
‘thickness of, wall, from,0-08. to 0'195, in, lines, on. the, outer 
surface appeared at the yield-point. In all cases where there were lines on 
the innerjand outer: surfaces of a tube, am inner.and an, outer line and also 
the ends of these lines were, found to be radially opposite, showing that i 
lines. were traces of surfaces of disturbance which passed through the tu 


The inclination of the lines, to the, axis of; the tube was found to vary in the 


For longitinal stress only a=650deg. 


values’ between 095 and’4, and between ahd , ‘a becomes progres- 
Sante,’ or ‘approxitnately the’ sattie, inclination to an axis of' simple’ pull’ or 
‘simple push. With ‘stresses oF opposite’ sign’ at tight'angles ‘other, the 
lites and’ Surfaces’ ‘are “more inclined'to the stress’ Of ‘greater intensity, and 
‘with equal intensities ‘the surfaces’ are at about 45 deg. ~The author 

that if a shear stress of | intensity be the only cotidition for’ that spread- 
ing of plastic strain which commientes ‘at the yield-péint, then there fs ‘ho 
and sutfaces. variation suggests that riot oily the max. shear stréss'but 


"1816. Strength of Steels itComipound Stress, and 
‘Hon of Stes. Turner, (Engineering, 92. pp. 118-117, July 265 
185, "Atig. 246-200, and’ pp. 808-807, Sept, The aiithor 
results (1) sditte ‘farther tests ‘with static ‘pull’ and’ torque (2) 
in stress {8) din investigation of endurance of 
dltetnations ‘of ‘and’ ‘shear.’ He ‘shows ‘that or 


‘mild ‘steel the seat Stieat theory | Good; ‘States that “in “all the: 


hem 


ne inc cau ur bance spreac onw aS ama not out- 
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the clastic limit and the: yieldipoint machine coincided,” 
Further, the, shear theory is in some 
materials very ‘neatly accurate ; in other materials quite appreciably inaccu- 
rate’; but in all the very diverse materials tested it is greatly superior to the 
experiments, in three-dimensional\stress.. This was obtained 
thick-walled steel tubes with a large internal, fluid pressure, 
more or less longitudinal pull...The same, tubes were, subjected. 'to 
tudinal pull alone)and to torque alone. Gor te 
was rendered imperative: by. the quite inadequate : 
tiveness of the extensometer to indicate 
im thick tubes. An instrument was designed and named the “ latometer. 
It is described at length. Its will measure the 
wing extensometet measures the’ Idngi- 
fudinal stretch. ‘This of change ‘6f diam. to within 
10 in. A simple mechanism causes a smail mirrot to rotate. ' The’ atisatis: 
behaviour ‘of other instruments designed to measure lateral strain is 
chiefly to the a of aie | the meastiring-points carry the weight 
of the instrument, In the! présent design the! latometer is free to swing 
of ‘the spécinert, but'ls maintained ‘in an approximately 
zontal position by a link, over its cdtitre of gravity. The elastié limits in the 
case of three-dimensioned sttess were difficult to determine, and yield-points 
were taken. The whole ‘problem is comiplicated) and further 
needed. Results Show that (1) the shear theory is far from trae (2) 
“The next part of the research ‘deals with’ éndurance 
under compound stress. Results on tabe ‘steels are rather urisatisfactory 4 
steel more uniform. ‘Tool steel Showed enduratice-test stress 
n shear equal to the ‘elastic-limit' stress, but’ endurance altethating’ tension 
showed stress. Tests are givéh which' show that’Arnold's. test 


oes not supply the ‘same information as #s-given 
the ‘fet iting endaratice test. ‘The rise in’ temperature of 
the specimens was taker to check the amount of work which’ remains in the 


In one torsion There'are two appendices; 

on frictionless parte tt yees, microstructures) and 


rem Chem, Soc, Journ, 88. 1027-1082, July, )—The coefficients of 
diffusion of oxygen and CO, i : al sad cent. aqueous solytion oa at 18°C: 
are found to be 1: ped gr respectively; which; corrected 
to 16°, become and The thee is 


In a former B71 (1909)] the author deduced a 
a circular tube, on assumption 


AGENERAL, 
TMOALION: ales OF SOMIUOD JI ne vases in, OMT, 
water, and with the value 1-178 calculated by the Exner rule from the square 
roots of the densities of the gases, _ 


is quite of the direction im which ‘it-approaches the wall, and 
also that the cosine slaw. 
Thi¥ thas how been found:te 
47-51, Joly 2) ‘author has measured; by an electrical 

Yeti rates of diffusion of ‘sodium and potassium ‘chlorides 'in.a 6:per 

gelatine ‘jelly; the results;‘calculated’ to 18%C., being 
‘88 cm.” per 24 hours, which agree closely with the values obtained by 


tia 


Ser A. 85. pp, 866-876, July. 1911,)—Th e described ‘were r 
undertaken)in order to. investigate. the relation | shearing stress 
rate‘of distortion in fluids which are in. shaving 9 or sinuous motion—that 
motion in which, the frictional resistance, at the undaries of the solid’ ow 
which they move, varies as the square of the relative velacity, 
as distinguished from. that steady or Motion i in which the 
resistance is proportional to, the. first power of the relative speed.” 
ments were made with air driven, through (a) rough and (6) smooth Bibs 
The results for the rough pipes give the following conclusions: (i) In ‘such ie 
pipe,.through which air is moving at a speed above the critical value, it follows 
from th¢,parabolic form of the curye that the mechanical viscosity is constant 
across the pipe up to within a relatively small distance from the 
(ii).Considering the variations in the on any cylindrical’s 
eoaxial with the pipe due to variations in t ity of flow, it is evident 
that, since the value of dojdr is proportional to Ye, he velocity of the centte 
filament, and. the shearing force varies as the square, of the velocity, there- 
fore .#; the. coefficient of mechanical Viscosity, is directly proportional tot 
velocity,.of flow. (iii) Jn two pipes in which the velocities of flow are’ 
proportional to the respective diams., the values of dyldr ¢ on two c Tindrical 
surfaces,,one in each pipe, whose linear dimensions : are proportional to th 
diams. are the same. ' It follows, therefore, that since the Tespective shearii 
forces vary as the squares of the corresponding velocities of flow, the Vali 
of, 4 mus Jnust, for. the Repent Bt pipes. be direct to. their diams. It 
therefore, th é expressioi of ‘meéHanical 
in, the y considéred: ttiay' ‘be’ written 
9. is the velocity of flow of ‘the’ pipe,’ the Tinear 
ion, Ta. sthoots ral Chatactét of 
consists Of A “central regi shearing sttess 


that in the neigbourht ‘thie Tt 
Humber” of Enact rons, in Atom. ‘B.A 
inside the, positive is déduced ‘that the of fér 
gach electron a th the iS divided | 


thesd' volamds 
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as nearly spherical as possible; with the electron in the middie. This: will 
restlt in symmetrical arrangement in concentric surface-layers!; and! the 
namber of these layers will dcterinine’ the position element. invits 
séries. ‘If similar elements of a series contain eteotrons' per atom, 
and if A, ... be their atomic weights ; and if we assume n°<A ; then m = BA, 
my == BA, &c. The volume of the positive sphere is 4r?,/8 ; that of each of the 
n,, electron fields is ¢/p; .*. 4x72,/8 = n,,v = BvA,,, and similarly for (m + 1) ; 
whence — Tol ABE C, where C should be the 
same for all series of similar elements. Also +1— approximately, 
so that = 4/807 be So, we'ouyht to be ablé'to find the ‘Aumber of 
of AY for the perfodié seri és, ‘that the valves of A“ foreach fall 
ight lines, atid that différént lines ate nearly par ef 
ut supra, nearly ; and C is about 0°81. and 


trons per atom comes Ry about 8 tim Ic. 
agrees sufficiently wi evidence, from he 

tively 5-H. Na 449, .K820, Rb 600,Cs.1020 ; whemoe, dividing by 8, we 
woald get calculated atomic weights Li6, Na 18, 40, Rb 76, Cs 198. 
For an approximate calculation these coincide sufficiently with the observed 


1321. Relation of Temperature aud Molecular Attraction. J. E. Mills. 
‘22. pp.’ 84-176; a’ Seties Of papers 
investigated a possible’ “firth power” law of the 
asing it in his data ‘from per by the int'sd 
ing. it was ‘apparently overlook hose data ¥ we 
prove an equation theoretically on the sup of the 
law. nt paper ted data, accupyin eleven 
change. the nature or the nt; of ithe molecular, attractive force,; 
(2) that the temperature. determines. the orbit that the molecules, 
fallGwiin obedience to the attractive force. [See. Abstracts Nos. 
1199 (1910) ; 17, 20 (1911).| 
AB Deformation of Rocks under Tidal Lomi Milne. (Nature, 8% 
44, seismograph installed’ at : Ryde; 188 ft. ‘front high: 
“mark, showed a tilting of @®-seconds’ of aro for-a 10-ft. tide, » Com 
paring the result with some previously obtained at Bidston, it is probable 
that the soft tertiary rocks beneath the Solent yield more under tidal load 
than do the hard sandstones which run seawards from Bidston. The author 
draws attention to the possibility of deriving from such results information 
as to the elastic character of the earth's crust and the lunar tide in the solid 
earth. C. Chree. (Ibid. pp. 76-77, July 20, 1911.}—Chree questions how 
far the total effect obtained by Milne is really due to pressure and how much 
is due to the large additional quantity of gravitating material present at high 
tide. The two effects are best separated by measurement of the apparent 
slope in two perpendicular planes, as the vertical plane of steepest slope at 
any place must contain the direction of the resultant gravitational force if the 
Moreover, while a gravitational effect must 


Big 


instantaheons bending effect will probably show a.certain lag, . The 
author also gives a solution he has obtained. for the vertical component. of 


ahh =~ meen ow bra ; Bote 


Elasticity Thepries and Relativity Principle,,. Born. . 
12. pp. 569-5 569-575, July not aim at. giving a complete theory 


‘The paper is highly analytical and. unsuitat 


‘Ideal ‘Experiments on the Relativity Principle, F. Gran ‘(WPhys. 


eer its if 


de Sitter. (Roy. Astronom. Soc., M.N. 71. pp. 888-415, March, 1911.) 


fia [Abstract No. ‘788 (1911)] the has 


i328. Radial Velocity of a Cygni. G. Neuimin. (Mitt. d. Nikolai Hauptstern- 
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the principle, views taken by Observers iti the resting abd in the moving systems. 

The paper is illustrated by diagrams and is largely mathematical. EL HOB. 

ructure bper A ¢. Ae Wegemer,. 12, 
pp.|170-178,.March 1, 1911.)—The vacious observations which haye obtained cur- 

rency concerning the composition of the upper atmosphere are reviewed, and a 

new diagram given showing the author's computation of the composition of the 

air at various levels from 0 500 km. above the ground. ‘CrP. B. 

ssec th Sroblem of the structure o ' corona: rays on thé assumption that the 

sun is surtoufided by a‘ magnetic field. In thé presént paper’ he sepposes that 

the corpuscles ‘are subject to ‘gravitation, to a uniform ‘electric charge, and to the 
repulsion of light-pressure. | CrP. B. 

warte zu Pulkowo, No. 88. Nature, 86. p. 304, May 18, 1911. Abstract.}—The 

variable velocity of was ahnoanted from the Yerkes and Lick Observatories | 


noelsdoil vd bas vd bovieede evitye Yo of 
off? of ais oft ston .vwoltoM fae 
The Refractive Index of Water, P, Baxter, Burgess, 
and,.H. .W, Pandt..(Amer. Chem., pp» 898-901, June, 
1911,)-As. the result . of this research, in which special attention was paid 
to the purity, of the water, and. tothe exact, regulation, of. the 
index of refraction of water for sodium light was found to be 


Referred to Air at the Referred to 


1804194, July,’ 1011.)}The application of the theory’ of group-vel 
to’ the ‘case of lightWas discussed in“an early paper (Nature, 1881 ; 
tific 'Papérs, p. '587) in’ contiection ‘with some ekpérimentat 
announced by Young atid Forbes, who concluded that btue light travels 
vacuo 1°8 per cent. faster than red light. It seems now generally agreed that 
whether the method be that of the toothed wheel or of the revolving mirror, 
what.is determiaied by the\experiment is not V, the wave velocity, but U; the 
group.yelocity, where. U d(kV)dk, & being inversely the wave-length. 
In a:dispersive medium V and U are different. Jupiter's satellites! would also 
give .U. But it was thought that, on the usual theory, aberration would »cot+ 
rectly give V, the wave,velocity. This statement that stellar aberration givés 
wather than U. bas, however,-in, the light of modem theory, beem ques; 
by Ehrenfest (Ann. d. Physik, 88, p. 1571, 1910),.: After.4 general(and 
analytical-examination of the case. that the 
1881. Variation Light. Dis- 
sociation of Matter. Le Bon... (Comptes Rendus, 158..pp, 49-61, July 8, 
411.)—The. fact recently recorded by; Gourmont) and) Nugier that, quartz 
Jamps subjected to the action of Hg» vapour gradually become iopaque | to 
ultra-violet cays [Abstract No, 1888 (1911)] is claimed. to have been discovered 
several years ago by the author, who also found that the production of a 
spark between electrodes of Au, Pt, or On im:a quartz vessel had the same 
effect om the quartz. . Their experiments showing the intensity of the chemical 
action: of ultra-violet light recall; the author’s experiments [Abstract No, 68 
(4908)}: on the, radio-activity produced by the action of sunlight on vatious 
bodies, . Radio-activity is regarded as a universal property of matter, in some 
cases being spontaneous, in others requiring the influence of light to induce 


lion anid Oplical F 
(Comptes Rendis, Bip 662-1664, June bp. Lest, 


‘1911)}—The electromagnetic theory of light, by H, A. 
introduces a relation, discovered by Fresnel, between the velosty of propa 
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gation of light in a transparent medium, the index of refraction, and the 
velocity of translation of this medium. This relation explains well enough 
the partial entrainment of the waves observed by Fizeau and by Michelson 
and Morley. In this note the present author applies this formula to the study 
of the phenomena which may be expid¢tddto occur in a case of reflections at 
an angle of 45° of two parallel rays, one Sone mele a thin plate before reflec- 
the othr ray’a thin after The ‘ts here 
made, Loreritz, that the eflier iS not, even partfalfy, etttraitied 

the movertient’ of ‘the ‘earth. Sagnac: pp. June 2 


1911.}Sagnae criticises the methods ‘and’ coiiclusions of 


1333, Orientation of Liquid by the Field. M 
(Comptes. -Rendus, 152. pp, 1680-1 
pr pe 
cleafi glass plates in layers up to a max. thickness of 02 mm. fhe 
ig are oriented irregularly, but set themselves to a homogeneous liquid- 
crystal under the influence of a, magnetic field of 2500 units, breaking down 
in .when the is, removed ; in. this way. layers yp to 1.to mam, 
he controlled, the optic, axis. being, parallel to the magnetic lines.of force, 
n layers 0-01 mm. thick the axis is dominated by,the glass, plates, but can 
- be rendered somewhat oblique. by fields up to 7000 units without, being jane 
ths ar, position...) ber roles? 199 
ait 1334. Expenditure of Energy necessary:to produce the’ 
Intensity, Buisson and C. Fabry. ‘(Comptes Rendus;'158. pp. 254-256, 
July 24; 1011.)—An- Herzeus lamp is employed, and the radiations studied are 
the vidlet 4588, 'the green 6460,'and the group of ‘two yellow radiations’ 5780. 
The: photometric’ measurements’ are -carried out by means ‘of/ a ‘Lumimer 
photometer, and Hefner lamp is’ taken as standard. The green radiation 
5460 occurs just ‘in that régidn of the spectrum which produces, equal 
energy, the stromgest impression’ on our eyes.) The value 0-018 watt per 
é¢anile found for this radiation therefore corresponds’ to the minimuini' pos- 
sible expenditure of a lamp which entirely transforms the energy it receives 
inf’ the advantageous ‘luminous radiations.:'The luminous intensity 
fliesé conditibns' would be 565-candles pet watt. Different valaés, 
ranging from 17 candlés per: watt! (Drysdale) to: 72 candles: per’ watt 
(Hyde},cobtained ‘by! indirect: methods} | have already ‘been given for’ this 
quantity, which is! sometimes designated tie: mechanical ‘équivalent of tight. 
For the! yellow radiation 5780 the nuimber of watts per candle is slightly 
smatler than for-the green ; the yellow: tadiation, however, contributes’ an 
important part of ithe tight) of the mercury lamp. the viplet radiation, 
althodgh “mercury ‘lamps jemit with an'lintensity comparable with that 
ofvitke green ‘ray; it only tighting® im an’ insignificaat 
manner owing to the-very feeble sensitivity of: our 
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barometric pressure, presence of &c.) vary simultaneously’ and cannot 
be :dissociated: In “practice ‘atmospheric conditions: only fluctuate ‘cont: 
paratively slightly over consideratile |periods of time; a large number of 
readings are ‘therefore nedded,: and. the | resulting accuracy: ‘is mainly 
dépendent on ‘a few exceptional determinations. The authors have: there~ 
fore adopted the method of examining these effects in a closed chamber, 
within which the pfessure, humidity, &c., could be varied independently 
withih wide limits and in quite a short space ‘of time.) 


the e arrangements for controlling the glow-lamp used 
arid’ ‘the imethods'df ‘deterthining the atmosphetic conditic 
The results for thé! Harcourt lanip are’ Th°satist accordar 
with ‘those of’ Paterson’ atid are in ‘a “diagram: “The? effect ’ 
rr Bem on the Hefner and Harcourt lamps is also in fair agreement with 
Both by Patérson and ‘Liebenthal: But fhe effect'of chan 
ii bardmetri¢ pressure 6n the Hefner latnp is 
ebetithal ; a variation in } re Of 10 mim. alters the light by 04 per cent. 
results of experiments oti the effect of vitiation of ‘the ‘atmosphere 
90 given. In Conclusion’ formule’ are giveq enabling Both ‘the 


Héfner and” Harts to be “correttett' for in barometric 


nent Substance in ‘the Neighbourhood of the Critical State. Keesom: 

fin, d. ‘Physik, 85! 8 pp. '591-598; july ‘11, ‘Lot? J—Quantitative méasure- 

ts were made of the light scattered by liquid ethylene at six tetriperatures 

over a of 2°85° above the critical te C.) of :the 

pure igaterial.. The amoynt of scattered light was inversely proportional 
the temperature-interval from the. critical- point, and gould be 


y ahyperbolic, Sot This is in agreement with the theory of Smoluchowski 


ACES dependent « , Variations. of me _Motion as assumed by 
gltzmann and Gibbs, A_secorid | Series of measurements were made. for 


twe. Waverlengths.(D.and F) ; the ratio Ag/Aj was lower, than 

given by Rayleigh for light scattered by particles small 

waverlength, especially at the lower, temperatures, but at a on 

and.more above the critical-point, the difference is not large, and the optical 
that of a 


behaviour is ed particles, 71 
2 aa Law of Blackening of Normal Lighling, and Pholographic Specira} 


$. represents th ening of a developed photographic layer, i the 
Sees of the incidént light in arbitrary units, t the duration of constz 


ting, thea, where. m, and n are constants for 
what proportion without causing any marked alteration in 
mand n, and in the second tain how & varies, and the dependen 
on the wax adopted differs from 
that t of. definite wave. is. 
and, 4869, obtained by. means of. mercury pera 
‘that fhe n of normal 
than for the ne M800 aed da in 
ee the wave-length. The intensity, exponent in of 
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7 
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normal blackening is 2 function of the wiveHtength and is greatcr for) As461 
than for 44859. The exponent » is independent of the intehsity over a range 
of variation of intensity greater than;1> 1600. isxfurthet shown forthe 
Lumiére plates used, that the values’ of &,2, and » for homogeneous light are 
independent of the inténsity everia range of intensity-variation of. 
The paper closes with a'discussion)of ‘the Schwarzschild blackening daw and 
the spectral photometric researches of 


2 


ane }—Neubauss has shown. it Taga yee to. develop the la to- 
of silver plates, after these have. heen 


wh te 


sodium, Mercury alone appears to give 
its, salts seem preferable to salts of, silyer because they give less dichroic and 
more opaque images. working are. for both. silver a 


1880. Spectroscopic I with ‘iclive’ Modification 
Nitrogen. 1. Spectrum ‘of the Afterglow. “A. Fowler and’ J) Strutt. 
(Roy. Prot. Ser, A. 85. pp. 877-888, July 5, 1911/}—The’ ‘method’ of 
producing and isolatitig the nitrogen’ afterglow adopted’ in’ thé ‘observations 
dealt with in the present papér’tias ‘been p [see 
No. 1210 (19T1)}. 'As'‘seen’ and photogra instruments of 

on, the Spectrum’ of’ the by ‘that’ method ‘ap 

to be idénitital with that deseo by Lewis [Abattact No .'2544(1904)],” The 
able i “nay be employed, and long exposures’ given, $0 that’ 
spectrum ‘can now be examined tit detailed’ ‘addouiiit 
is given 6f the Spectriiit ‘of ‘the “afterglow of pure’ nitrogen, ‘with wave-length 
determinations of oR accuracy to indicate the series compa ge of 
the various aah characteristic c bands of the afterglo 


p of nitrogen’ “They represent’ 2° special development of 

Sectioed series into which the first ‘positive bands have t been divided. 

second group of afterglow bands, exténdifig from 49%2'to 2508, corresp 

a group of which a the discharge 
nitrogen, and ‘the group is identical with the tive prow 

nitrogen bands, as previo The 

of seven coinplex bands, pying the region tha 

previously been rédorded as to 


should’ be ‘designated the “fourth positive 
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ordinary metboas developmen DOW shown ha! the bes path OF 
fixing isa 2 percent. solution of hyposulphite of soda,,.. When this is. used 
slow plates only need four times,.and rapid plates six times the normal 
exposure, The double sulphite of silver and sodinm is found to give the best 
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1840. Mineral Constituents of Dusty Atmosphere: W.N, Hartley. (Roy. 
Proc. Ser. /A. 971-295, . June of spark spectra 
were \photographed with a small quariz épéétograph, the’ electrodes being! 
géderalty.: cadmitim, and: self-induction being! inserted; to eliminate the air’ 
$pectruns ‘and the short? metallic’ lines. |! It ‘was: found that: many’ - limes: 
appeared in the photograplis other ‘than those due to the metallic electrodes 
employedi: [twas prover that these lines did not originate from impurities 
in the métal, since the same electrodes with longer exposures in'anjatmospheré 
of hydrogen gave spectra without these impurity|lines, which must conse~ 
quently bé due ‘to “solid"matter in suspension in ‘the ‘atmosphere ‘being 
vaporised by the spark): Elements. identified. from ‘these linés;: which! aré 
principality the ultimate lines of the elements, include the following » Ca; C, 
Mn, Ni, Cu, Mg; Fe. ‘As-no atmosphere'is ‘free from dtst; ahd that of 
cities is particularly dusty, these mineral constitvents' must’ be regarded as 
possible reagents in'cases where there is-evidence that very minute quaittities 
of basi¢ substances can imitate chemical reactions and isodynamic changes, 
such 4s have generally been considered as spontaneous, and in all ¢asé¢s:wheré 


wit and all ve ‘similar spéctra, bat in 
one or thé’ Band’ ‘seen after they had been 

in’ use for’ some “weeks that at 
temperatures ‘no discharge’ cotild te'sent through the te 1048) 
coil. The’ expérini¢iits: described? go to prove that is’ capable ‘of 
several distinct line-spectra' when subjected to an electric discharge in 
vacuum tube, The five-line spectrum is the one most easily produced, and 
or the pressare of the vapour is: diminished; the 
other spectra’ recérded ‘in ‘the tables make their appearance in turn! 
spectra of Table I. are all perfectly definite in not only in regard 
to the aettial lines they contain; but also as to their relative intensities when 
the spectrum is fairly bright'j mofeover, on gradually increasing the energy 
of the discharge, all the lines of each spectrum) in turn appear at the same. 
moment as the électrical conditions become suitable to its production.. ‘The 
‘spectrum, the!other ‘hand, is not quite definite; for:the 
nurtiber! of lines “appearing ‘intreases' as thevenergy ‘of the discharge. is 
increased, untiloall are -present: ‘This is well itlastrated by: the case of the 
electrodeless ring discharge, in which the complete’) many-lined ‘spectrum. is 
only seen in the'stroiiger parts of ‘the field. A similar result can be obtained 
withthe ordinary vacuum-tube disclarge ‘in which theelectrical inténsity is 
different at different points: It is much greater in the:capillary portion than 
in the wider parts of ‘the tube; and consequently, when the complete many- 
lined is seen the capillary, there may ‘be fewer. lines inthe 
of. the luminosity at) other places. This: is. the result: obtained: by 
Huff [Abstract No 2416: (1900)})° Huff came to the conclusion. that the 
change frdém the’ spectruiti' with fewest.lines to that with the greatest number 
is: quite gradual ‘This is socwhen we are dealing with the many-lined -spéec- 
tram aif the time, but ‘this gradual change does not occur im the case of the 
spectra of Table Iyjallcot which-contaim many fewer lines: It is seen from 
the! tables that the-frve lines of Spectrum I. ase common te ali the spectra of 
théit relative: intenbities ate aot always the’ same.) The 
of! theglowinp-lime discharge consists of these-plus some others, 
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the ‘brightest :baing itlé/three lines in the orange. region. \Spectrum ‘LI. is 
practically.a combination of! Spectra. II. and IV. together with’a. few! extra 
lines, the brightest of which is 6866. There are seven lines of Spectra E.and 
FV. which do not appear in IbL, but all ate of vety.smail intensity. The 
many-lined spectrum: contains jall the’ ‘lines the other) spectra, except 
the five red and orange lines 6908, 6717, 6285, 6124 and 6074... These, though 
sometimes visible, were always absent when the spectrum: was at its best. 
The author points out the importance, from a spectroscopic point.of view; of 
twe of the methods of ‘producing luminosity in a gas which have been 
employed in these experiments; namely; by using electrodeless ring 
discharge, and: by the discharge from a glowing) lime ‘kathode, The. first of 


these is a very convenient way of obtaining ithe spectrum 'with: most; lines, 
corresponding to that given bya heavy discharge with capacity in the 
circuit... The latter method’ of exciting luminosity is; one which should ibe 
capable of many applications in spectroscopy, on account of the ease; with 
No. 3210 (1905).J 2ucensinoge es monde 


“942. Origin of speci Horton, pp. 
1911,)—In a recent paper [see preceding the. 
of some experiment wih vacuum tubes, 
that mercury is capable of giving, several distinct line spectra when rendered rendered 
luminous by electrical discharge. The particular spectrum, appearing in 
any given case depends on the energy of the discharge in relation to the mass 
vapour through which it, passes,, The spectrum, most easily. produced 
consists of, five-bright.lines, but,as the energy of the. discharge is increased 
other. spectra.make. their appearance in, turn. /Reasons. cam be given, for 
thinking that these more complicated spectra are due to; the, formation of 
definite electroni¢ aystems, which are practically unstable new substances 
forihed from the normal meroury atoms by the passage of the discharge, and 
that they are not due merely to different/mades: of vibration of the electrons 
in some one system--such, for instance, as the mercury atom. | Stank’s views 
on the origin of spectra’ [Abstract No. 1210.:(1905)] are dealt with, aad the 
author's | research supports i Wien's criticism: {Abstract No. 2100 (1909)} of 
Stitk’s. views!» The fact that compounds always give banded spectra: would 
seem: td indicate that these are duc; not'to electrons; but to the vibsations of 
larger: bodiés. ©Since they: produce: light» of: the same. wave-length, these 
larger) bodies. must ‘be: under the,influen¢e of more intense) forces; .which 
suggests that they are not separate atoms, but systems of ‘atomic dintensions 
Vibratirig inside the molecule itself.) | On.these views of the origin of: line and 
of band spectra we'shonid expect that.a! gas of vapour. consisting solely of 
molecules ig a normal condition would: give a band. spectrumt--a conclusion 
which is borne out by.the fact. that. the absorption spectra of sach gases 
always consist of bantls, the case the wapours.of the, alkali, metals, 
which line spectra, we have moleculés which are mot in 
condition,.as is shown by the, abnormal conductivity of these:vapours, ‘The 
researches of: yarious ‘investigators, Ladeaburg,,Pfliger, H. B.:Baker,.and 
others, are instanced as! showing the difference in composition of a gas. — 
ordinary state and when irendered jumivous iby:an electric: discharge, thus 
supporting thé authdr's, theory vapants possess 
electronic systems not present in them:in the normal state. ‘Recent work. of 
Thomson [Abstract:.No. 668 {1012)] has. shown \that'the carriers of positive 
electricity:in a. vacuum tube are often mofs-complex thaa the. 
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vapour through which the discharge is passing. 
gas, carriers of positive electricity with “electric atomic weights” of 6, 
82; 48, and 06 have been discovered. From this an explanation of ‘the 
pressure band spectrum of oxygén is given with refefénce to the author's 
theory. The mercery spectrom i aso deal wih inthe hight of Thomson's 
9848. ‘Band Spectrom of in diferet Luminous de 
Bolsbaudran and A. de Gramont.' (Comptes Réndus, 168. ppi 816~ 
821, Juty.81, 1911.)—With the arrangements previously described’ [Abstract 


Ne, 1808 (1909)] and asing a Ratherford fint prism specttograph the authors 


have discovered a third band in the glucinum spectrum. This new band is 
in the indigo, is much weaker than the other two previously known, and ‘can 
only be seen with difficulty, Wave-tength tables: are given for all ‘three 
bands, pee Bn = with intensities as obtained on Wratten plates specially 
schsitised for gree. ‘These band’ ate Well’ developed in the Spectra of 
flaine, especially the oxy-acetylene flame, by introducing gradually 
prone of filter-paper washed with acid arid impregnated with glucinum 
chloride! The bands have been observed with the same relative intensities 
in’ the electric arc, and also in the spark spectrum, especially if 4 condenser 
(about mfd.) is introduced into’ the sécondary’ Circuit of the coil. 
There is a striking similarity between the band spectrum of glucinum and 
that’ of aluminium: The’ bands’ Gi § 6056°4, @4700°0, 7 4428-0 correspond 
respectively to the bands Al 6 5079°6,° @ 4842-4, y 4048-1, ‘and the relative 
also to that of Al 80617, 8944-2: A. 


Pion 


“Steven, (Phil. Mag. 21. pp. 659-668, May, 1 
—A heterogeneous beam of Réntgen rays was obtained from an’X-ray 
having’a thin A} window. This beant’ was allowed to produce an’ ionisation’ 
causéd’by the introductiow of sheet of Al in’ the’ path of the’ beam, was’ 
observed. | A thin’sheet of iron was then placed in the path of the beam, and 
the’ percentage diminution ‘of the resalting ionisation, caused by the intro- 
duction “of ‘the same sheet! of. Al; was found’ to’ be‘ greater than’ with ‘the 
arrangement, thus indicating a softening of the beam caused 
transmission through the iron, Further experiments showed this to be due 
to a selective of the constituent rays'of the heterogeneous beam 
by the iron, the rays absorbed’ béing those which' can ‘readily excite’ thé: 
Whiddington. (Roy. Soc., Proc. Ser. A. 85. pp. 90-116, April 11, 1011.+— 
The ‘paper gives a fuller aodcount) the’ pteliminary experiments described: 
in Abstract No. 78 (1911). The aathor has studied the properties of Réntgen. 
radiation. prodaced in an X-ray tubo, with a thin Al window, using different 
anti-kathodes and different generating potentials. He finds that the behaviour. 
Of, Al and:Pt (Group!A)} towards ‘either the kathode rays or the soft Rontgen_ 
Me radiation produced these! experiments, is very different from the behaviour 
of Ag, Cu, Ody Fe; ‘Ni, Pb, Sn or Zn (Group B), ) Ata definite generating: 
potential the radiations frosi members of Group B ysed as antikathodes are 
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found to differ among themselves only.in quantity (ionising,,power), and. not 
_im) quality (absorption coefficient). ‘The quality, howeveroddes depend on 
the. generating potential, The author regards the radiations from 
kathodes of Al oc,,Pt,:0a the other hand, as containing,.in addition to a 
component whose quality, depends,on the generating potential, a 
taining relatively strong constituents of the characteristic. type for she -metal; 
these characteristic types being also peculiar in that they can be stimulated 

on, produced. by less pénetrating Rintgen rays. « This latter chypothesis 
Wood's discovery of the jimited applicability of Stokes! davei 
The author also showsthat Al and: Pt under the impact of-soft Rontgen [rays 
emit corpuscular radiation in addition to the above-mentioned characteristic 
secondary Réntgen radiation., Im this. tespect Al and Pt are differetitiated 
any measurable quantity of charged particles. b 
vids 

1846. Aitempt' to ‘Detect Diffusion in. a, Pencil. of Rays. j, A. 

wther, (Cambridge Phil,,Soc,, Proc. 16. pp. 177-188, May, 48, 1911,)-— 

lsee. Abstract No. 477 (1914)],.that. there is a lack..of 
symmetry in the scatfered radiation which is not to be expected from. the 
simple theory, of the phenomenon. The form of the experimental, curve 


ich 
two. sources of radiation exist, the type of rays they cause, to be: 
cuted mus bs the there i wo tthe 
ity of the forward and backward radiation. Experiments now made on 
the scattered Réntgen radiation from.a.radiator in. directions very close to 
the primary beam, show that the distribution-of the scattened radiation isengt 
consistent, with the supposition that the dissymmetry. observed in the distri- 
bution is due to an irregular.cefraction of the primary beam by the atoms of 
the radiator. In attempts made to influence the distribution of the scattered, 
radiation by a strong. magnetic field (2500 gauss) no. difference canbe. 
detected between readings taken, with, the field off.and on, Similarly, with. 
electric fields up to 22,500 volts per cm. no difference can be detected in the 
tits ‘Scattering of. ond. sash, tha of the 
E.. Rutherford, (Phil, Mag. 21.) pp. 660-688, May, 1911,)—It |has 
generally been supposed that the scattering of a pencil of a or 6-rays,in, 
passing through a thin plate of matter is the result of a gaultitude of; smali 
scatterings by the atoms of matter traversed. The observations of Geiger 
anti Marsden, however [Abstract No. 1548:(1909)] , suggest that a-partiéles can 
suffer! ai defiection of imiore tham@ a’right amgle ata single encogutet))i The 
present paper deals mainly with; the: theoretical.examination of:-a single 
encounter of an a- or §-particle with an atom of simple stfuctare which is 
able. to produce large deflections owing te the electric forces associated with: 
it. The author finds that .an atom with a strong positive or:negative central. 
charge concentrated within a sphere of less than x/107" tadius, and 
surrounded by electricity of the: opposite siga distributed throughout the 
remainder of the volume/of the atom:of about 10-* cm. radius; satisGes all’/the 
In considering the. 


— - 


deflection of .an a-particle directed against such aa atom of. matter the whole 


the centre of the atomt andthe initial line of fire of the a-particle.... Thus, 
assuming a narrow pencil of a-particles direeted against a thin sheet of 
matter containing atoms distributed at random throughout its volume; if the 
scattered particles are*cduinted of a zinc sulphide screen distant from'the 
point of incidence of the pencil 'in a direction making“an atigié with ‘it; 
the number of scintiflations appearing per unit area of ‘the screen is deduced 
rx} (2) thickness of scattering material if this: 
central charge of the atoms, (4) the inverse 
Geiger and Marsden's experiments, 

weight, and from the experimentat ‘data’ it is caloulated that the central 
gé necessary is a fumber of elementary charges equal to half the atomic 
weight of ‘the ‘atom. ‘Some of Obiger: ‘aloo 

shown that (1) holds substantially for deflections between 80° and 150°): 
‘The author next considers the effect of a-particles 
deflections by different’ atoms, and shows that this effect would: be’ pro- 
nounced at small angles,’ whence he deduces the laws found by Geiger 


[Abstract No. 1248 (1910)] ;‘and the numerical results ‘agree with the idea of 


the central charge being about half the atomic weight. With regard’ to 
B-rays the above laws shoald still ‘hold, although, owing to their small mass, 
B-rays are much more easily deflected than a-rays. The author shows (that 
the results of Crowthér and°Schmidt [Abstracts Nos: 1440 and 1607 (1910)] 
[See-also Abstract No. 1470 (1910).] to ROM, 


1848. Probability’ Distribution’ of the Time-intervals’ of «Particles ; 
10 Number of a-Particles emitted by Uranium: Marsden 
and 'T. Barratt.’ (Phys: Soe., Proc) 28. pp. 867-878; count: 
ing the a-particles from ‘radio-active substances by the scintillation method 
the great preponderance of short intervals is very noticeabie, especially when 
the scintillations: are appearing at ad slow rate. This preponderance jeads 
us at ‘first sight to consider the a-particles as coming im groups and ‘not 
distributed according to\a'simple probability law. Rutherford and: Geiger 
(Abstract No.'849 (1911)] examined the emission of «particles from polonium 
from this point of view. Their results were in’ good agreement with a theo- 
retical formula given by Bateman. However, were the particles given off ‘ia 
equal groups ‘and the groups distributed in time according to probability, 
it: is conceivable that Bateman’s formula would still /hold... It therefore 
seems preferable to test the application of the probability laws to actual time- 
intervals between successive a-particles, and to count the whole number from 
a given source instead ‘of only those emitted within a relatively small: solid 
angle. The problem of the calcalation of the distribution of time-intervals is 
considered, arid the formula obtained is applied to observations on a-particles 
from polonium:and uraniom, and found! to agree well with experimental 
results; “The variations of the intervals between the emission of successive 
e-particles frour both polonium and uranium thus show good agreement with 
simple probability theory, and it @particlés from 
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the atom as external focus; the angle between. the directions/of the e-particle 
before and after deflection depending on the perpendicular distance between 
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Ur ‘ate’ not given ‘off Further, if' they are given Off "by 
snecessivé aray products the period of the second must be’ greater than-a 
Of Further expetimentsare in progress. In an addendum 
experimental results obtained by Rutherford and Geiger are compared with 
A. Gey 


“4840, of Radium Products. (Comptes Rendus, 
1658. pp. 889-841, July, 81, 1911,)--The .author .has..examined. the 
spectrum of.the #-rays from RaEm (in. equilibrium to RaC). contained in 
aivery thin glass tube. Seven separate homogeneous bands were o 
corresponding to the. following. velocities in terms,of the velocity of, light 


1850. Mature of yRays, Laby and P, Burbidge. (Nature, 87. 
144, Aug: 8, 1011.)—It. is known that the ionisation produced by. a- and 
B-particles is subject to. slight fluctuations due.to the probability variations: of 
the finite: nambery-of ionising. particles. [Abstract .No- 926 (1908)}., ‘The 
authors have observed similar effects with y-rays.. A box-shaped ionisation 
can was provided with a central electrode. By arranging the electric fields, 
the positive sions formed.in one.,half of the.can, were received on one. side 
of. the flat electrode, and, the negative ions from. the other half of. the can 
on the other side of the electrode, so that the-charges neutralised each other. — 
Large fluctuations were observed when the source of y-rays was placed in 
the plane of the electrode outside the can. This experimental result would 
be explained if (1) the y-rays from Ra are projected particles or (2) if the. 
number of ions produced ia air 


1851. Complex Nalure of RaC. Fajans, (Phys, Zeitschr, 12. pp..869- 
15; 1911,)—The, author, bas investigated . more completely. the 
result of Hahn and /Meitner that what ordinarily known RaC; is 
teally complex ; and the results show that the ehanges occurring. in. it are 
also irregular. “The' method of experiment was the: examination, of the rays 
ahd periods of the products obtained by back-kick from: pure RaC.. The 
RaC was generally prepared as follows; A: largé quantity of RaEm 
kept several hours in a (glass tube. After removal of.the emanation the tube 
was washed out with alcehol to remove the last traces of the gas, and after- 
wards: the active lining ‘was washed off 'with hot concentrated. HCL. After 
waiting: an hotr, so that the RaA.had decayed to less than).10~* of the 
original’ amount, the solution was diluted and the RaC extracted by deposition 
on a nickel plate. ‘With this source the back-kick product .was. obtained: in 


min, gives rise to Ra; with half-time period 1-88-min. (A == 0/0084 
RaC; was'shown: to give out «rays, and 8-rays whose coefficient of 
absorption, within the error of experiment; agreed within 6 to 10 per cent, of 
that of the 6-rays ftom ordinary RaC.. However, the fraction of the atoms 
of RaC, which could be made to give. RaC; on the recail, plate was very, 
smalt—smalter even than in the case of a ‘recoil. | Again, the amount 
by back-kick from. RaC was such as to 
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indicate an eray recoil, so that RaD cannot arise directly from RaC, which 
emits no a-rays ; nor, owing to the small amount of. RaC, which recoils from 
|RaCj, can it have grown from the recoiled. Ra@, atoms, These and, other 
.experiments point to the conclusion that RaCp decomposes simultancogsly in 

to 2h RAB RAD RAR, 


1852, Radiation emitted. by.RaC. L. ‘Wertenstein, 
‘Rendus, 152. pp. 1667- June 12, 1911.)—The author has investigated 
Very; easily absorbed radiation which produces ionisation in. the ee 
neighbourhood of a source of RaC. The source was placed i ina a ose 
that the. pressure tered, and under suitable conditions the on 
‘ould te more effective i in producing ionisation in the 
apparatus than the a-rays.from the Ra. The radiation in question was 
ound to be undeviated to any appreciable extent by strong magnetic fields, 
and its penetrating power, was. similar to that of the recoil atom of RaB 
from RaA [see Abstract No. 1601 (1910)], and. the author therefore conchides 
1858. Coefficient of Absorption. by Air. of the p-Rays from 
A. 8. Eve... (Phil,; Mag. 22. pp. 8-17,, July, 1911.)—The object of the 
paper is to describe a new method of finding the value of p, the coefficient 
of absorption of the f-rays from RaC in their passage through air at 
atmospheric pressure and at room temperature. The general method 
employed is as follows: A very thin-walled electroscope is suspended 
by fine wires at a considerable, distance, from the surrounding objects. 
A test-tube containing radium bromide is also suspended at various distances 
from the electroscope.' The ionisation current in the electroscopé i¢dne to 
the joint effects of the 6-rays, 'y-rays, and natural leak. The 6-rays.are then 
cut off by screens, or by a strong magnetic field, or better still by both 
methods, and the ionisation due to y-rays and natural leak is measured. ' As 
the ‘natural leak is known, by subtraction measurements are obtained of the 
ionisation due to the f-rays alone, and to the y-rays alone. By varying the 
distance r between the Ra and electroscope, it is found that the law of absorp- 
tion by air of the complex rays from RaC is approximately exponential: Tf 1 
is the ionisation due to f-rays in the electroscope at a distance 7 from 
the Ra, then Ir? varies as ¢” nearly. The values of » have been found 
as 00083 cm. at the shorter ranges 60 to 160 cm and 0°0045 at tongs 
ranges 2 to. 5 m,.. If air absorbs and j-rays. respectively in the 
proportion as does Al, the coefficient of absorption of the y-rays ‘by | 
is. between. 0-000021 and 0000081. With limitations, the average 
range of the B-rays from their source may be stated as 25.m., In the same 
sense the average path of the y-rays is 250 m., if the y-rays consist of entities 
with, linear paths. appended note. it is, stated. that, measurements 
of » made when 6-rays from the active. deposit of Ra on,thio, Al-foil, pass 
to.a thin-walled electroscope through air at ranges from 40 to 100.cm,, are 
about 8 or 4'times as large as when Ra ina glass: tube is employed iat 


donger ranges. The explanation appears to be 
VOL. XIV.—A. TIX 


ry 4 pe 


462 SCIENCE! ABSTRACTS. 


able proportion ‘of slow comparable’ to’ those from RaB; but this 
point requires further investigation. Further work on B-rays from the active 
deposit of thorium is in progress. ee ee 
fot win some preliminary experiments. > 


1354. Behaviour. of Rménation at. Low R. W. 
Boyle. (Phil. Mag:-21.. of 
Rutherford, and Gray and Ramsay [Abstracts Nos. 1684 (1909) ; 854 (191 
have shown that at tempefatures from —127° to 104° C. RaEm has'd 
of vapour pressure corresponding to every temperature. 

w —127° the only knowledge concerning the volatilisation of condensed 
emanation is that given by the flow method of experiment originally devised 
by Rutherford and Sdddy. in 
by a more direct static ‘method: that 
temperature ‘as low'as "160° ee. 

99. pp. 201-204, July, 1911.)—The expetiments of Geiger and Marsden have 
shown either that an atom of ActEm emits on disintegration two a-particles 
simultaneously, or that the emanation is followed by an a-ray product of 
period less than ¥, second [Abstract No. 79 (1911)]. The author has now 
shown that the latter hypothesis holds, and that ActEm is compl 
consisting of two products. The first one—the emanation with a period 
of 4 sec.—emits a-rays of 57 cm. The second product emits a-rays 
of range 6°5 cm., and has a period of the Order ,$5 sec. The range of the 
a-particle from ActX was also determined and found to be 4-4 cm. ~ ©. M. 


i 
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1857: Colour of Silver Particles in Colloidal Solutions, E. Maller. 
Physik, 85,:8. pp. 500-510, July 11, 1911,}—On the suggestion of H. Siedentopf, the 
present author here applies to colloidal silver solutions the theory developed 
G, Mie. Graphs are given showing the radiation, to be expected from very 
particles of perfect conductors, of silver and of gold. The optical resonance of 


: 1888. Number of Centres of Light Emission, and the Intensity Ratio of of different 
Orders of Interference. J. Stark. (Ann. d. Physik, 85. 8. pp. 486-499, July 11, 
1911,)}—This paper is the third of ‘a series [see Abstract No. 281 (1911)] and com- 
mences with a discussion of the edrlier observations. A new method of observing 
obtained are given.” 
15. pp. 651-579, June, 1911.)}—A review of the evidence as to the sub-halide, silver 
germ, solid solution, or molecular structure explanations of the latent image: ‘The 
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1360. Structure and Optics of Large O. Lehmann. (Phys. 
Zeitschr. 12. pp. 540-546, Jats 1, 25222 d. Physik, 85. 2. pp. 198-219, June 29, 
1911.}—An account is given of the behaviour of | crystalline drops floating 
freély in'a liquid mediom or distorted in various way a iNustrated 
dt os} tarot 2i an OT 

July 24, 191.1.)~Sete forth several paradoxes in optical effects of thertiedt 
order owing to the earth's translation: ‘The. points raised have speciat reference to 
recent work by Giuganino [see Abstract No, 


"4962: Bard’ Spectram ‘of Lead. Lamprecht.  (Zeitschr.'wiss. Ptiot, 
Aug.,1911.)—The author has carefully re-measured ‘the ‘ines 
fhe band spectrum of fead, long ¢xposurés ‘giving mafiy new lines. ‘These‘he splits 
up into eleven seties, which are used to demonstrate the validity of Deslatidres’ laws. 


61, Aug,, 1911.}—Gives tables of the arc and spark spectra of silver determined with 
« accuracy than heretofore. The lines measured by Kayser and Runge were 


if. (Astroptiys. Journ, 84. pp. 1-2 
July, 1911.}--The work desctibed in the present spectra of 
elements (Ca, ‘Ag, Cs, Rb, Sr, Ba, Sn, ‘Pb, As} Sb, and Bi) in the region’ 7500 to 
30,000: A.U, Pasctien’s spectrobolometer, previously described [Abstract Noi 


7 


Fluorescence Spectra, du Bois aed G. Elias. (Ann. d. Physik, 85,4. 
pp, 617-678, July. 25; 1911. From the Bosscha Laborat.}-—An' extension of previous 
work [see Abstracts..Nos. 1495 (1908), 67 (1909), 46 and;,1015 (1911)} ; the; materials 
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Tables and diagrams are giveti, the last table giving the Deslandres’ constants for 
each series. A.W. 
sharp, whereas those obtained by using in car 
electrodes, were very sharp and could consequently be measured. with ereat 
accuracy. A, 

1864. Long-wave Portion of Copper Spark. and Arc Spectra, M. Aretz. : 
(Zéitschr. wiss. Phot. 9. pp. 256-269, April, 1911.)}—Gives tables, including many : 
new lines, of the spark spectrum of copper from \4702-921 to \5782°181, and of the 
arc spectrom from 5084325 fo \6920°287, also of the air lines from 4706-426 to 
6610°421. A, W. 
lishment of series laws and especially the combination principle of Ritz. [See also 


‘The Tension of Bxpansibility.. Gay. ‘Rendus, 158. 
pp. 062-264, July 24, 1911.)—By the tension of expansibility of a fluid relative 
to a constituent is meant the tension which this constituent would have when 
itis in the gaseous condition and in osmotic equilibrium with the fluidye For 
homogencous substances the law connecting pressure; volume, and tempera- 
ture is determined. It contains two constants which 
experimentally. The case of mixtores.is also considered, 


. 1868. Comparison of Platinum Thermometers with the Nitrogen, Hydrogen,and 
Helium Thermometers, and Determination of some Fixed Points between 200° and 
450°. L. Holborn and F..Henning. (Ann. d. Physik, 85. 4. pp. 761-774, 
July 25, 1911. Communication from the Physikal.-Techn. Reichsanstalt.}— 
‘The authors have carried out a comparison of the Pt thermometer with gas 
‘thermometers using nitrogen, hydrogen, and helium in tubes of Jena’ glass 
No, 59, also nitrogen in quartz tubes, at temperatures of 200° and 450°. 
Helium’ passed: to a certain through the ‘Je Bares he 
measurements could still be made use of by introducing on. ‘The 
value of 3 in the Callendar formula t — Hh Rove 1) (1/100) wis found to be 
the same in the case of helium and hydrogen in Jena glass and of de in 
quartz, but was ‘slightly lower in the case of nitrogen in Jena glass. “In the 
‘case of the gas thermometers, the constant-volume thermometer was 
employed. The ideal thermodynamic scale was taken as basis, and this was 
effected ‘by reftrring all temperatures to those of ‘the helium or hydrogen 
thermometer, TO fix the thermometric scale, a re-determination of the : 
‘point of ‘sulphur was made and found to be 444°51°, Using the values of 3 
os ssi the previous determinations of the boiling-points of naphthalin.and 

of benzophenone were recalculated to ee Sid and 805° 89° respectively. The 
freezing-points of Zn, eae ined and found to be4}9°40°, 
820°92°, and 281/88° alues for the boiling-points ;agree 
‘very well with those of Ctl aad Gatto and of Waidner and Burgess, 

1869. Internal Prasuve of Gasti, and if A. Leduc. 
Rendus, 158. pp. 179-182, July 17, 1911.)—Calculating from formulz 
already established [Abstracts Nos. 1074, 1252, 1254 (1909), and 1171 (1911)] 
the author shows that the internal’ pressure of SO,‘diminishes with rise of 
temperature, rendering the equations of Van der Waals, Clausits, and Sarrau 
incorrect. ‘At corresponding températures, and for gases of the sartie molé- 
‘cular Constitution, the mutual attraction between ‘two molecules of the same 
gas is fontid to be’ proportional ‘to the square of their mass and inversely 
proportional to the fourth power’of their distance apart. _W. HL St 
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1870. Isotherms of Diatomic Gases and of their Binary Mixtures. VI11. Control 
Measurements with the Volumenometer. W. J. de Haas. (Konink. Akad. 
Wetensch. Amsterdam, Proc. 14. pp. 101-118, June 28, 1911. Communication 
No. 121a from the Phys. Lab., Leiden.)}—The author describes the calibration and 
control measurements with a volumenometer employed for the determination of the 
compressibility of hydrogen. A. F. 
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‘POPP. Velocities of Electrons produced by Ultva-violet Light. A. L. Hughes. 
fidge Phil. Soe., Proc:'16: pp. 167-174, May 18; 1911,)—The' velocities 
of eléctrons emitted by metals have been measured by Lenard; Ladenbarg 
[Abstract No. 1061 (1907)] and Millikan and Wifichester [Abstract No. 1674 
(1907)]. The results: obtained: show ‘considerable discreparicies, far’ larger 
than any possible error of experiment. The most: probable explanation is 
that there is some kind of film, probably of gas, present on the surface of 
metals which retards the electrons. It is hardly likely that the various 
methods of polishing the surfaces should leave the film in exactly the same 
condition! The velotities obtained by Ladenburg were 1°12 volts for Zn, 
1°69 volts for Cu, and 1°86 volts for Pt, using light of wave-length 2010. 
v. Baeyer and Gehrts [Abstract No. 259 (1911)} tried ‘the effect of passing 
a discharge through the apparatus while it was being exhausted, and found 
Cu, and At. With a view to finding the true velocity of emission, surfaces 
are! now employed which have been subjected to special treatment. The 
variations in the velocities after different kinds of treatment are considered 
as evidence of changes in the supposed surface film. The experiments tried 
include the effect of using the metal as anode, as kathode, of allowing the 
metal to stand indifferent gases, and’ of preparing the metal surface by 
distillation jn pacuo wherever practicable, The source of light i is a mergury 
are in fused quartz, the limit of transparency of which is taken as about 
9000, Ni, Cu, Zn, Ca, and Hg are the metals employed, On fost occasi ns 
emission velocities greater than 68 volts were obtained, the highest bei 
6°74 volts. The general decrease in velocity of emission after a big value has 
been obtained is suggested by v. Baeyer and Gehrts to be due to some gas, 
probably hydrogen, diffusing out of the metal and slowly forming a surface 
film, These experiments do not “ee this view, as the emission velocities 
are. least affected by hydrogen. wok by is. found to produce a marked 
decrease, which is, however, followed by a slight increase. This suggests 
that the film formed in this way is not so tenacious as the film on ordinary 
surfaces. _ [See also Abstract No. 1878 (1911).] AEG, 


“‘Delerminalion of the Charge on Silver E. Weiss (Phys, 
chr. 12. pp. 680-688, Aug. 1, 1911.}—The method of Ehrenbaft yf 
observing microscop esl “ine ch paths of particles in the gravitational and 
electrical field is ‘ado chief point in’ these experiments jis “the 
Observations of the same ‘particle. “The results show the average 
value ‘of the unit charge’ to be about 45 x 10-" ¢.s. unit. Certain’ sources 
of error aré pointed out which it'is believed can be removed by working in 
6. 


W. F. G. Swann. (Phil. Mag. 22. pp. 160-168, July, 1911. Paper read 

before the British .Assoc., 1910.)—A system of charged bodies moving 
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through space with velocity », should, on the assumption of a quiescent 
ether, give rise to a magnetic field which at each point is equal to 4xnP, 
where P is the electric polarisation at that point resolved perpendicular to | 
the velocity ». by. its effect on a magnetic | 


needle, but no such effect was observed. that the induced 
effect might be detected by a rotafing coil. But on’ inatio 


method fails also if the space inside the coil is filled with material.of genstant 
specific inductive capacity. It is then shown that if part of the space inside 
the. coil..is filled. with dielectric material of one kind (say paraffin wax).and 
the other left vacuous, a resultant magnetic flux should be obtained through the 
coil, provided that the specific inductive capacity is a quantity which may 
be looked upon as continuous throughout the medium to which it refers. The 


¢ Chengen, D.N. Mallik, {Phil 
Mag, 22. pp. 177-190, July, 1911.)--In Maxwell's Treatise a graphical method 
of drawing lines of force due to, static charges is given. The author. con- 
siders fully a simpler geometrical method of drawing these lines. When we 
have two point-charges ¢; and. ¢ it is easy to prove that the lines of force are 
given by the equation ¢ + cos = const... This equation is the foun- 


"DISCHARGE AND. OSCILLATIONS, 


~ 1876. Velocity of Ions of Alkali Salt Vapours.in Flames. . A. Wilson. 
(Phil. Mag. 21. pp. 711-718, June, 1911.)—In flames all alkali metals give 
Abstract No. 1722 (1899)] positive ions which have equal velocities, 

cm./sec. in unit electric field. The product Ne has the same value_in 
flames as in salt solutions, which makes it probable that each atom of the 
metal forms one monovalent positive ion. How, then, do Li and Cs give 
equal velocities in spite of the difference in the atomic weights? The 
suggestion is here made, and followed up, that the alkali metal in the flame 
is ionised for aay of time and that, ¢g., the Cs atom is ionised 
for a much larger fraction of the time than a Liatom. The relative values of 
the fraction for different salts deduced from the conductivities sng 
they impart to the flame. R y, the fraction varies as (at. wt.)!. 
evidence is not inconsistent with the view that the positive Ce: sa 


'1876.. Mode of Ionisation. Rays: W.H. Bragg, 
pp. 222-228, July, 1911.)—Millikan, and, Fletcher [Abstract, No. (191 
state that an oil-drop caught very few negative ions when placed a w: min, 
to one side ofa stream of rays passing through. air at atraosphe 
pressure ; the imposed electric field being such as,to urge p e ions 
in, the stream to move away from the drop. From this they conclude that 
greater part of the ionisation of a gas by Réntgen rays is due to the direct 
action of the primary rays. It is now pointed» out that this conclusion does 
hot clash at all with a certain conseqnence {Abstract No. 1716.42910)] of the 
gorpuscular theory of Rintgen rays, which. cays 
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is effected, indirectly’ by the kathodée rays which spring from the Réntgen 
rays, and. that there is no direct iénising' action of the primary rays.: The 
kathode-rays have,a range in air of 2 or 8 mm. at the outside; and- only the 
more penetrating as much as that. All but a very small fraction of the 
ionisation is to be found less than 1 mm. wig 

1877, Charges on 1.8. Townsend. (Phil, Mag, 22. pp:.204- 
a1, July, 1911.)—This is a criticism of the conclusion of Millikam.and 
Fletcher [Abstract No. 1208 (1911)] that no ions with double charges are pro- 
duced in 3 gasrby primary or secondary Réntgen rays, It is now stated:that 
itis not the nature of the gas that determines whether or no large: values of 
Ne are obtained. The principal factor that has to be considered appears to 
be the kind of radiation that js used,. The simplest explanation is that positive 
ions with single charges are produced, when the rays consist of projected 
particles (which compose the non-penetrating secondary Réntgen rays), and 
that positive ions with double charges are produced by the direct action of 
the more penetrating secondary rays, which resemble the Rontgen rays in not 
being deflected by a magnetic field, This hypothesis seems to be in accor- 
dance with most of the experiments, but as there is a good deal of uncertainty 
as to the way in which gases are ionised by Réntgen rays, it can only be con- 
sidered as a temporary explanation. The reliability of the method adopted by 
Millikan and Fletcher for testing whether positive ions with double charges 
are present is questioned, and the evidence brought forward by them to show 


1878. Initial Velocity of Pholoclectrically O..v. 
Baeyer and A, Tool... (Deutsch. Phys. Gesell.; Verh. 18. 15. pp. 569-572, 
Aug, 15, 1911.)—0. v. Baeyer and A. Gehrts have observed initial velocities of 
photoelectrically liberated electrons as high as 6°8.valts. The present experi- 
ments are undertaken to asceatain whether it is possible to obtain still higher 
velocities, When the Pt plate.on which the light falls is made the anode,a 

very high value is obtained for the initial velocity of the liberated electrons. 
THe decenaned he When a discharge lasting a 
fraction of a second is sent through the tube an initial velocity of 20 volts is 
obtained ; this decreases at first quickly, then more slowly, but at the end of 
20 hours it still, amounts to 6 volts, When the Pt plate is made the kathode 
smaller initial velocities are obtained: The conclusion come to is that the 


1379. Theory of the Selechive Photo-effect. F.A. Lindemann, (Deutsch, 
Phys..Gesell., Verh. 18. 12. pp. 482-488, June 80, 1911.)—-The selective photo- 
effect only occurs when the electric vector swings in the plane of incidence. 
The author attempts a theory of the effect based upon this fact. He 
supposes that electrons describe elliptical orbits about positive nuclei... If the 
latter. has a valency..s and the distance apart:is r,.then a-simple deduc- 
tion . resembling .Kepler’s reasoning gives 2ncr*/(ne’/m)" for, the wave- 


with, this. period, . the , eccentricity. of the ellipse .becomes.. great, as 
to. Jead.,;to, expulsion .of the electron, .. With.a 
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atoms; ¢ becomes 2)” x (A/Nd)"*/2 where is 
atomic. weight, the density, and N the number of molecules’ per 
amol, (6.x 10"). For potassium, r becomes 2°87 x 10-*, whence’ = 488 pp. 
Since r* varies as the atomic volume a, the max. resonance may be calcu- 
lated for metals from the formula The’ calcolated 
Waliies!are Cs 550, Rb 490 (obs. 480), K 488 (obs. 440), Na 817-(obs, 820), 
and Mg 172. For other metals the 
Would the °ul ‘ed ‘to’ be tindlscoverable ‘with 

Pringsheim. (Denotsch: Phys. Gesell., Verh, 18, 12. pp. 474-481, Jane 80, 
1911.)}—A selective photo-effect has been found in the uid K-Na alloy and 
in the pure metals Rb, K, and Na [Abstracts Nos. 1784 (1000) ; 642 (1910); 
‘608 and 778 (1911)}. A search was made fora similar effect in Ba,'Hg, Pb, 
Ti, Sn,Cd, and Bi. Oxidation of ‘the surface was prevented by fusing the 
metal in a combustion tube and pouring it'into the photo cell; both operations 
being conducted in a vacuum. The light was ‘given by a mercury lamp and 
its energy measured with a Rubens thermo-couple. All the métals enume- 
tated show a photoelectric effect, which’ begins at a wave-length that 
is the greater the more oxidisable the metal. ‘But it isa normal effect in 
all the metals, except in the case of barium, which shows a maximum ‘at 


#881. Photoelectric Cells. ‘5. ‘Elster and H. Geitet.” (Phys. 
Zeitschr. 12. pp. 609-614, Aug. 1, 1911.)}—The photo-effect in alkali metals 
tay be increased by making them the’kathode in a glow discharge through 
low-pressure hydrogen. ‘The metals are then coloured green or blue, except 
sodium which takes a brown colour. “The cells so prepared show’ a gradual 
fricrease in the vacuum and a fading of the'colour: "The fading appears to be 
due to the formation of a colourless hydride; which also accounts for the 
absorption of the hydrogen. More permanent cells, suitable for photometry, 
thay be obtained by filling them with argon or helium. The author gives 
detailed instructions how to do this. A glow distharge’ ‘through these gases 
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4882. A Method of Generating very Soft ROntgen Rays avery Vacuum. 
at (Deutsch. Phys. Gesell.; Verh. 18) 15. pp. 601-606, Aug. 15, 
1911:)}—The method adopted is to so ‘increase ‘the velocity of electrons 
‘s¢t free by photoelectric action that they produce Riéntgen rays when they 
strike a suitably placed antikathode. A diagram and description of the 
apparatus ‘is-' given. ©The experiments described show ‘that 
1988. A New Radiation emitted by the Spark 

: Zeitschr. 12. pp. 626-680, Aug. 1, 1911.)—This paper contains’ the 
rests of experiments performed to test conclisions arrived at by 
Wood [Abstract No.’ 55 (1911)]: The expetimental arrangements “are 
described in detail, and the following conclusions are the outcome’ ‘of ‘the 
results obtained : The ordinary condenser “Al spark ‘as prodticed! in’ the 
‘apparatus used by Wood, supplies, through “metallic! 
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an emission which’ vonsists of light from the spark, ‘scattered by the metal 
particles, and is therefore independent of the naturé of the gases in which the 
spark is produced. . This emission can be entirely removed by preventing thd: 
particles: from) passing through 

direct bers of the ‘spark 


ry 


Pik Rev. 88. pp. 70-78, July, 1911.}—Some of C. T. R. Wilson’s experi- 
ments on the actions of ions as condensation nuclei indicate that negative 
ions. are present in the gas to. which a point is ng positive elec, 
tricity, and similar results were obtained by N, R. Campbell. Chattock and. 
[Abstract No. 967 (1910)] have considered a back discharge from the 

e to be a possible explanation for the high values they obtained, from. 
wind pressure, for the mobility of the megative ions in point discharge in, 
pure hydrogen. The, ‘present, experiments, in which dry air and hydrogen, 
are used at different pressures, are undertaken to find whether such ions, of 
a sign opposite to that of the main discharge, are. present at some distance. 
from the point in sufficient number to affect the electric. field appreciably, 
The method adopted i is based on the fact that when a wire probe placed in a 
containing ions is charged to a higher potential than that which, it takes. 

up. of, itself, it cannot return to. the latter potential if positive ions only are 
present, nor can it recover bibs an imposed lower potential if negative ions 
one are present Any through the gas from a probe wire placed. 
neat a discharging point and c vials as stated, must be due to the presence 
_jons opposite in sign to that of the main. discharge, The experiments 
ro that the number. of negative ions in the positiye discharge is greater 
nthe number of positive i ] the negative discharge, They also show that 
at lower and especially in the larger currents, there are a 
derable number of ions in the gas of opposite fo that of the dis-. 

charge yet for pressures down to as low as 15 cm. an with currents up to 
7 micro-amps. at least, these aac not ‘sufficiently numerous to affect the 
electric vc bewiardo tls Orn A. E.. 


‘Passage of, Electricity actos, very Short. Air-shaces. Rother. 
(Phys. Zeitschr.,12. pp, 671-674, Aug. 45, 1911.)—-The of 
between two ;carefully polished electrodes, separated ther 
distances varying from. 85 yp to 560 yu, is me Pe i he voltage is kept. 
so, low that.a spark is not formed, The distances are, measured on an. inter. 
ferometer, and the-electric, current by a quadrant electrometer. The ,experi-. 
ments are.conducted in air, at, atmospheric, and at 1 mm. pressure. The, 
curves of results given indicate that for a given. current-density the voltage is 
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of Bascharge tt the Magnetic Fid.. Ac Righi.: Acad.. 
Sci. Bologna, 8, Ser. 6. 1910-1911. N. Cimento, 2 Ser. 6. pp. 5-88, July, 1911, ; 
Abstract.; Phys. Zeitschr. 12. pp. 424-489, June 1, 1911.}—Continuing his, 
work om this subject [Abstract No. 128 (1911)], the. author shows that when, 
the distance between the electrodes is increased to 10 or 15 mm., the pressure, 
being 0°68 mm, the discharge potential rises with increase of the magnetic’ 
field, the phenomenon being particularly marked when the discs are parallel; 
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to. the magnetic field. Measurements of the discharge potential at pressures: 
as low as 0056 mm., and others with various. forms of Al electrodes, are: 
described, which support the author's theory that.the: magnetic field causes 
ionisation of the gas, and it is considered that “ magneto-ionisation”! must ibe. 

in with the usually acvepted explanation of the action 
of a magnetic field. e important bearing on, the theory of atamie struc-. 
is the effect Fm ees electrons moving in closed orbits 


Conduction i Ge atte he of 
Vacuum Valves. O, Lodge. (Phil. Mag,” 22. pp: 1-7, July, 1911)—The 
following points ‘concerning the action ‘of vactinm valves have been attived 
as'the result of expériments : (1) The current in vacnum tubes is 


fee 


_ conveyed unobtrusively by positively charged cafriers or atoms, which tra 
from anode to kathode as best they can, readily taking a roundabout path 
perth (2) From the surface of the kathode a bombardment of’ negative 

uscles or electrons Occurs from place at atlequate tension, and 
issuds everywhere perpéndicular to the surface without regard to destination. 

At high vacua thése projectiles travel with prodigious’ speed for a consider-. 

able distance, and they have the effect of blocking the’ path by driving 

any small bodies: such as atoms advancing in an opposite direction, The 
fively charged projectiles carry ofily an insignificant proportion of the 
vhole current, ough they miay assist in propelling uncharged atoms towards 
6 anode, where they Can become positive ions., (8) Circulation of material 
in the tube is necessary, so a8 to maintain a constant supply of positive 
charged ions, and to etiable them to act as carriers. However plentif 
are supplied t6 the kathode by the sonfce of current, they do rt 
spontaneosly escape ftom the metal (except under some stimulus such as 
-violet light provides) unless positively charged ions ssh in their neigh- 
bourhood, In an active vacuum tube the continual of such i ions 
near the kathode depends on their having been able to Ta from the. 
nevertheless they are not atoms of the anode itself, 
which ‘have become positively charged by contact-with it “It is at the 
surface of the anode, therefore, that the separation of electricities really takes 
tittder the stress'of the appliéd ¢.m.f. “If now a kathode is mounted s 

a$ to fire down a narrow ‘tabe along which the positive! darriers must 
nd curtetit can’pass,’ When some indirect rotte’it’ which the’ 
is less ‘vigorous is’ provided, wheréby’a stream “Of positive carriers’ can ‘teach’ 
the kathode, a passage of ‘currétit takes place: “The general ‘direction’ of the 
while bottibardment ‘depends tipon the shape and aspect of ‘the kathode, and’ 
this question is discussed in detail’ “The result of thiS is that a'vatutim valve 
should ‘have one terminal ‘sitnated so that it can fire down a constricted sp: 

atid stop procession ‘coming along it} while’ the other termiitial should’ bé! 

ina this latter terminal should have points or édges! whetide’ 

the bombardment will be diffuse. An illustrative experiment with diagram 
of suitable tubé:is given. '. The reason why the current is: mainly cartiéd! by 
the positive ions is discussed, and it is pointed! out that while the current in’ 
gases:\is' mainly ions, in metals the conduction is’ almost 
certainly due to the free migtatida of ‘electrons, while in liquid electrolytes 
the: conduction is distributed between the positive-and negative ions, The 
fact that the conveyors of electricity have to change ‘in sign whem’ a‘ ‘cotrent’ 
passes from a metal to a/gas, or vice versa} which exchange can only be’ 
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effected iby a neutralisation. or combination of the opposite charges at. the 
‘some ‘of, the heat 


1388. Progressive Diminutlion in Intensity of Ulira-violet Rays from Quaritz- 
lube Courmont and C. Nogier.,; (Comptes Rendus, 
152. pp. 1746-1747, June 19, 1911.)—Quartz-tube mercury vapour lamps, 

gata texhperature, yield’ ypectrum which 
violet rays. The authors, however, find thatthe efficiency in 
respect diminishes notably with time. Spectrometric investigations showed. 
that a less‘intense spectrui is secured aftér a few months, and the chemical 
effect i6n papér soaked ‘in potassium ferrocyanide, thé destractive action on 
bactéria, and the influence of the skin’are also less marked. ‘This 
sééms to be dué'to the gradual formation of a grey deposit inside the tube, 
possibly mercur'y silicate. It may also arise through a change in the gaseous: 
composition of the tube. Experience suggests that itis due mainly to the 


action might be “V8. D. 


(Phys: Zeitschr. 12. pp. 659-657, Aug.’ 16, 1911.» Communication! 
Kaisefl. ‘arc’ is formed ‘across the 
sufficient time for ‘the de-ionising of the gap does not’ elapse between the 
discharge and the next charging wave. The arc may therefore be changed 
into @ spark by in the condenser circuit by inserting’ 
resistance. ‘The longer the petiod of oscillation and the’ greater the energy’ 
of discharge, the greater inust this resistance’ ‘be. “The same result may ‘be: 
coupling a strongly damped, tured circuit with ‘the’ first 
‘means of this arrangement the time: which is' required for 
the the In the experiments the 
metal of‘ thé’ Spark-gap is it is found that in this case‘ and with 
alteriating current at 600 cycles per sec: ‘most ithe whole disposable 
fot the’ deionising Of the spark-gap.' 05 ‘to 
2: 
(Phys. Rev. 82. pp. 665-580, June; 1911.}—The ‘paper gives’a study ofthe 
relation between spark-length; potential, and frequericy for-oscillating ‘poten- 
tials having frequencies from 4000 to 16,000 per 'sec.jand for spark-lengths' 
ranging from 0°005 to 0:0005 cm. The potentials are produced by interrupt- 
ing a‘knows initial current in a circuit ‘containing inductance with capacity 
inf Patalldl. The “interraption is made in such a waythat\no spark \is 
“at ‘The experiments relate to air at atmospheric 
pressure. It is found that the spark-lengths are Jinéarly related: tothe: 
strengths of the initial current, the inductance and capacity remaining’ the 
same, the spark constants in the equation V => b:are\independent of: 
thé-aitiplitude alone of the oscillating potential. The spark: constants vary) 
with the frequency., ‘The constant a is, within the limits of ‘the experiments,: 
arapidly increasing: linear function of the frequency.! :At:a frequency of: 
4000’per sec.,- for *itstance, it ‘has nearly three times its-value:for steady, 
potentials. The value of the constant 6 is practically the same as for steady 
apna showing) however, a tendency to increase with. the: frequenay:! It 
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some process in the gas, which takes time for its completion such ‘that the. 
shorter the time the greater is the necessary sparking potential. The results 
aré in accord with J. J. Thomson’s theory of the spark 
BLECTRICAL:PROPERTIRS AND INSTRUMENTS. in 
cf 
1801. Theory of. the Sensitivencss. of Selenium to- Light, C. Ries. 
Zeitschr. 12. pp: 480-490, June 16, and. pp, 622-688, July 1, 
arguments are adduced against; any chemical theory of the sensitiveness of, 
Se, such as that put forward, by Berndt [Abstract No, 1518 (1904)], and 
elaborated by Marc. No evolution of heat can be, traced in. the supposed. 
allotropic transformations, and the sensitiveness continues, unabated down to 
—185° C., where chemical processes are usually stagnant. The author 
favours an electron theory of the sensitiveness, which brings it into line with 
other photoelectric actions. He supposes that light liberates from the atoms 
af Se electrons of not very great velocity. . T instead of emerging from 
thé substance, remain within it, and add to the:.number of conducting. 
electrons, thus increasing the conductivity. That light does not transform 
Se into @ispecifically lighter variety, as alleged by Kruyt, the author 
by suspending a disc of Se, 078 mm. thick and weighing 121 gm, in ale 
anti measuring. its byoyancy.. The latter was found to,yary in a 
solely attributable to the absorption of heat. The, so-called anomalous or 
negative effect in Se is not an effect of light, but is due to,the passage of the 
current ; it diminishes as the, light becomes more intense, The anomalous 
behaviour of cells is due solely to moisture, and may be cancelled by exposing. 
the cells to a current of dry air, Conversely, normal cells may be rendered. 
anomalous by surrounding them with moist air, As regards inertia, it may 
also be attributed to the passage of the current. That ordinary metals show, 
no photoelectric increase of conductivity, although they do show a photo. 
electrons is already so large that those liberated. by light do not make any 
difference. When the metal is granular, however, like Wilson's granular 
silver, an increase of conductivity is produced, by light, no doubt owing to. 
discharges between the granules. Such discharges probably take place 
between: the atoms of illuminated Se, The photoelectric power,of Se is high, 
chiefly in the more refrangible light. ‘That it is chiefly sensitive to red light 


1008. of a Narrow in the Edge of a Conducting Sinp om the 
Potential- and ‘Stream-lines in. the Strip and on its Resistance, C. H, Lees... 
(Phys. Soc., Proc. 28. pp. 861-866, Aug., 1911.)--By means of the Schwarzian, 
transformation it is shown that if a fine saw-cut is made im the edge of a long, 
conducting strip, perpendicular to the edge, the resistance of the strip is. 
increased by an amount equivalent to that of a length of strip equal to. 
logs sec (xc/2) breadths; where. c is the ratio of the depth of the cut. 
to the breadth of the strip. Diagrams of the stream- and potential-lines near. 
yor 66) I Sulx 
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Communication” from’ the Physikal.-Teclin.’ Reictisanstalt/)— In" 


c.g.8. unit of current equal to 10 international amps., small error 
is' introduced, Kohlratsch having shown ‘that’ 09988 ¢.¢.3.=0998 abs, 
amps.== 10 int: amps. The variation between the ‘two values is within the 
limits of the accuracy obtained’ ‘in previous measurements [see Abstract | 
No. 1896 (1911)} and the value of ‘the international ampere ‘might! thus be | 
measured in terms of the 'c.g.s\' unit; by’ means of the null method’ of 
magnetic fields referred to. A coil with known constant is set up with ‘its’ 
axis along the magnetic meridian, and a current of such strength passed 
through the coil as; to neutralise, the earth's horizontal component,within the 
coil. H_ being known to 1 in 10,000, it is proposed to determine, 

method, ‘the valite of the ampere in’ absolute units. 


1804. Thermoélectric Effects and Electron Theory. J. 
J. Weiss. (Ann. d. Physik, 85. 1: pp. 1-46, June 2, 1911.)—In 
of the work of J. Weiss the présent authors have examined a number of’ sub- ° 
stances as to their thermoelectric ¢.m.fs, their Thomson heat-effects, and 
their thermal conductivitiés, and’ then test the agreefnent of these experi- 
mental data with the electron theory. The substances examined include 
silicon, molybdenite, iron disulphide, various oxides of iron, manganite, and — 
graphite. ‘Thé' conclusion is reached that the theory of free electrons in 
solid bodies gives a picture of the phenomena which in some important — 
respects ‘accords with what is observed to occur. Apart from the value of | 
the Constant in the Wiedemann-Franz law and the applicability of the dis- 
sociation formula, the thermal conductivity shows a fairly good "he men 
with the most probable: of (the namber of and | 


pp. 815-818, July 81, 1911.)— ibes a carbon-filament electrometer, of » 


according to what is required, from several hundred volts-or, only a few volts... 
The electrometer is composed of two small rectangular plates connected. to. 
the two poles of a dry pile, between which can oscillate freely a U-shaped. , 


, carbon lamp filament | held by an insulating rod of amber. The lamp filament — 


offers considerable advantages for this kind of work ; it is much lighter than 
metals, perfectly elastic and free from all residual or spontaneous deforma- 
tion. , The weight of the needle and its moment of inertia are consequently. 
very small and the zero is absolutely stable, The U-shape suppresses the . 
displacements other than those perpendicular, to the plane containing) the . 
two branches, of the filament, The filaments which have been found. best.. 
are those from 5. or 10-c.p..110-volt lamps. The latter give a very high sensi, 
bility, which can be much further increased by reducing the filament.in a, 
flame. The best results are obtained when this reducing is progressive, 
increasing from the base to the free extremity of the filament, A filament 
thus treated is sufficiently flexible f6 to detect a hundredth of a volt, and the 
resistance of thd air damps it completely. With stronger filaments 4 small 
piece of Al-foil is attached to’the free end of the U to damp the motion: . 
The displacements of the free extremity of the filament do not usually exceed - 
2mm. to right'or left of the zero.. Magnification and projection on a sensi- 
tive surface ‘are secured as follows: The mobile extremity of the filament 
carries, attached by a trace of wax, a very small cylindrical mirfor consisting’ 
of a thin glass capillary tube silvered on the inside, the about 
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1 mm, long and 01 to 02 mm,diam, A 2volt lamp furnished with acon: 
denser lights up this mirror, and with the aid of a microscope objective and: 
one or two.divergent lenses, a fine line is projected on to the sensitive paper 
of the registering cylinder. If the instrument.is used in a firm position the 
filament can be fine enough to give a displacement of 4 to.6 mm. per volt, | 
the;two plates being a few mm, apart and kept at a p.d. of 100. to 120 volts. 
By, taking a very short filament and separating the plates considerably the 


at ft ALTERNATING CURRENTS AND MAGNETISM. 


1896. Magnetic Measurements. E. Gehrcke and M, v. Wogau,. 
oh Phys. Gesell, Verh. 18. 12. pp. 448-469, June 80, 1911. Com- 
munication from the Physikal.-Techn. Reichsanstalt,)—It was calculated hew 
to obtain the best effect, i.¢,, greatest galvanometer throw, for circular) 
cylinder induction coils made from a single wire with an insulating layer. 
of vanishing thickness, Curves are drawn from which can be found the best 
thickness of wire to use in making a coil with given, length, and outer and 
inner diam. The next part of the paper deals with the perfection. of appa-., 
ratus in order to make accurate field measurements, The field inside several | 
solenoidal coils was explored along the axis, and curves. drawn, show that. 
there is an irregular variation from the value at the centre amounting to, 
in general, less than 1 per cent. of that value. Part of a solenoid, in which . 
the actual field corresponded most nearly with, the theoretical value, was. 
employed in standardising a Helmholtz rectangle, and the field strength per 
ampere in the homogeneous region of this coil was determined very accu-, 
rately, the figures for two determinations agreeing to four places. [See also. 
Abstract No. 274 (1910).] G. E. A. 


“1897. Hysterésis' Loss of Heusler ‘Alloys. D. Steiner, (Ann. d, Physik, 
85.4) pp. 727-754, July 25,1911 )—Experiments were conducted on the 
hysteresis and eddy-current losses in Heusler alloys in alternating fields with 
periods of 2000 to 5000 per sec. The hysteresis loss increases as in iron, 
with increasing frequency, at first quickly, then slower ; and after a definite 
frequency i is passed it diminishes. The eddy currents dimintth as the fre- 
quency increases, although the change is less marked than in iron. The | 
diminution is to be ascribed to the fact that with higher frequency the lines 
of ‘force fill always‘ smaller cross-section of the bar. The hysteresis curves 
were photographically registered by a specially designed kathode-ray tube, 
and their ateas wsre thereafter measured by planimeter. The max. area was 
found with 'a ‘frequency of 4800, The Heusler alloys also behave similarly to’ 
iron in high-frequency alternating circuits, only the max, induction and the 


“RADIOLOGY ELECTROPHYSIOLOGY, 


1898, Anti-hathodes of Rénigen-ray Tubes. J. Schofield. (Nature, 87. 

p. als, Aug. 17, 1911.)--It is suggested that carborundum is, so exceedingly 
bad conductor that it might be suitable for: 
facing. antikathodes of Rontgen-ray tubes. Experiments: conducted with: 
tubes, having such antikathodes and driven by; a.coil.of low power seem | 
to. show that those tubes de mot pass,so readily into the| hard condition. . 
Comparative tests of a quantitative nature, ate required) Aw 
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“CHEMICAL PHYSICS AND ELECTRO-CHEMISTRY, 
1909. Specific Gravities of the Elements and ‘the Periodic shen 
‘Hopkins. (Amer. Chem. Soc., Journ. 83. pp. 1006-1027, j—The 
periodicity of the atomic volames of the elements is shown to pend on the 
periodicity of their specific gravities, and symmetry in’ physical calculations 
is often better obtained by substituting specific gravities of talenciés for 
atomic weights. A slightly modified arrangement of the periodic system 
is proposed, including two short complete periods of 7 eféments each and 


5 long; incomplete periods of 15 elements each, which is in harmony with 


neeaiiesle Rendus, 158. pp. 2565-2657, July 24, 1911. Chem. News, 104. 
p. 168; Oct. 6, 1911.)—Ramsay and Usher concluded from their, e 
“tients that RaEm causes thorium nitrate to give off CO, [Abstracts Nos. 1 
2129 (1909)]. The author has repeated theit experiments and come to the 
‘conclusion that the CO, was produced by impurities in the thorium nitrat 
probably traces of oxalic acid. In the present experiments with speciall 
purified thorium nitrate, potassium permanganate caused it to give 
evén more CO, than ‘RaEm did. Ramsay. (Ibid. pp. 873-874, 
ses 7, 1911.)}—Ramsay replies to Herschfinkel. From further experiment 

he upholds his view that CO, is produced by RaEm from pure thoriu 
nitrate [Abstract No. 1628 (1909)]. No CO, could be obtained fr 
the’ nitrates of Bi, Hg, or Ag. It is also pointed out that potassiu1 


permanganate, which was ia coin gives a smi 
quantity of CO, on heating. 


1401. Melallography of Selenium-A nlimouy. 
(Comptes Rendus, 158. pp, 848-846, July 81, 1911 Microscopic examina- 
tion of alloys formed by heating together Se and Sb in various proportions 
indicates the formation of only one compound, Sb;ySs, thus con 
previous electrical and thermal investigations of the system. Other selenides 


inv 3 


(Ann. d. Physik, 85. 4. pp. 788-789, July 25, 1911. From the English. Phys 
Rev. 88. pp, 65-69, July, 1911.)—By showing that a rod of carbon or graphite 

uires a real or definite curvature when heated to a high temperature, and 
by noting that cértain surface changes result from this heating, La Rosa. has 
éndeavoured to prove that carbon possesses a rea! melting-point at ordi 
pressures [Abstract No. 2156 (1909)], The present authors, however, ve 
come to the conclusion that the curvature which takes place in the red is 
quite easily explainable by an increaséd plasticity of the e material at high 
temperatures, If this were so it would be evident that the order of increasing 
curvatur¢ would be that of decreasing purity ; the carbon rod which showed 
the ‘greatest bending would contain the latgest proportion of binding 
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material. The experiments were carried out upon rods of 6 mm. diam. 
and 15-80 cm. length. Three kinds of carbon were employed : (1) Ordinary 
commercial carbon (from the National Carbon Co., Cleveland) ; (2) a very 
fine-grained, high-grade German carbon (Conradty), probably very similar to 
that employed by La pe and (8) the purest graphite, produged:by the 
Acheson Graphite Co. These tods were heated by means of current from a 
dynamo giving 600 amps. at 110 volts. Since it was possible by this means to 
faise the temperature quite slowly, there was plenty of time to effect the;actual 
temperature measurements by means of an optical pyrometer of the Holborn- 
Kurlbaum type, the necessary correction from the so-called “ black” tempera- 
‘ture to the real temperature of the carbon being made. The results, may be 
summarised as follows: (1) A permanent curvature is taken most. easily by 
American carbon. Intermediate results are obtained.with rods of German 
carbon, which are, of course, of nearly pure materials; whilst the greatest 
difficulty of all is experienced when pure graphite is being experimented 
upon, This succession represents the order of increasing impurity, that is, of 
decreasing carbon-content in the rods. The curving then evidently proceeds 
be Weds the traces of binding materials (hydrocarbons) left in the ¢arbens, the 
obtainable with graphite being attributable to, the long and 
intense heating to which the material has been subjected, during manufac- 
ture, Nevertheless, the authors succeeded in obtaining with graphite cur-— 
vatures as well marked as any observed by La Rosa... Thus-a sharp, bend of 
60 degrees was observed in a graphite rod after 4 minutes’ heating at a tem- 
perature between 2700° and 2800°C. It was obseryed that a rod which: has 
already been bent by heating may be given a much larger. curvature, by 
allowing it to cool under tension. This phenomenon was noted especially in 
the case of graphite, Finally, in order to produce some of the remaining 
phenomena described by La Rosa, who claimed to have obtained fragments 
of carbon with rounded edges and surface of very fine spherical structure, 
phenomena which La Rosa has ascribed to melting, arrangements, were 
made by which (1) the rods or tubes. gould be heated slowly and quite 
regularly, and (2) quickly. In the first case the ends of the rods or tubes 
after fracture never showed any signs of melting, except that they were 
sometimes partly covered with a skin or a crust whose structure was formed 
by microscopic drops like La Rosa has described... .Unfortunately, it was 
generally upon the colder parts of the heated tube that this additional 
graphite, harder and finer-grained than the original graphite, was deposited, 
In the second case (quick heating) violent explosions, apparently proceeding 
from the quick production of carbon vapour, would frequently be obtained, 
At any rate, the marked swelling of the rod, or the tubercular-like surface, 
caused by the streaming of vapour from the centre of the rod, produced 
phenomena which are evidently the same as were observed by La Rosa and 


1408. Extraction of Gas from Copper heated in a Vacuum. M. Guichard. 
(Comptes Reiidus, 158. pp. 104-107, July 10, 1911,}—During the, first few 
hours considerable quantities of gas are evolved when various samples of 
copper are heated in a vacuum, but in time the rate of evolution 
constant though very slow. A sample of copper wire gave off 6°56 c.cm, in 

€ first 7 hours at 600° C., but during the next 7 hours the rate of evolution 

only 0009 ¢.cm. per hour, After’ completely cooling more gas can be 
jot as ow on ré-heating. Apparently the is evolved from the surface ¢ 

to which it diffuses only is not. 


‘ 


1404, ‘Extraction of the Copper by) ‘and the 
‘Determination of Oxygen. M. Guichard. (Comptes Réendas, 158, 


‘275, July 24, '1911.)}—The elimination of gas from copper by simple heating 


in vacuo is a very difficult matter [see preceding Abstract], and the author 


thas therefore made determinations of the total amount of dissolved’ em by by 


converting the copper into iodide and oxide in ‘a closed 


experiments show that industrial copper contains Uissolved 


ties sufficient to introduce an error of several thousandths in the determitia- 
tion of oxygen. By using the copper in the form of wire of ‘at most’ 4; mm. 

1408, Chrome Steels. pp. 64-66, July 
normal conditions of cooling, steels containing ‘01 per 
carbon and 7 to 22 per cent. Cr are martensitic. On annealing and cooling 
very slowly from 1800° C. microscopic examination shows that the samples 
have a granular structure similar to that of ferrite. The hardness is similat 
to that of semi-hard ordinary steel. After annealing the samples again at 
1100° C. under imdustrial conditions the martensitic structure is regenerated, 
but is accompanied by traces of 


+1406. Solubility of Canton: in Oo. ‘Ruff and oO. (Metal. 
lurgie, 8 pp. 417-421, July 22, 1911.)—Samples of iron having the percentage 
composition C 4:18, Mn 0°15, Si 0-074, P 0-02, S'0:006, and Cu 0-005, ‘were 
melted in a graphite crucible suspended in an electrically-heated vacunm 
furnace in such'a manner that it could at any given momefit be catised to 
fall into a vessel of ice-cold water. Subsequently, determinations were made 
of the total carbon and graphite in specimens. which, had jbeen heated at 
temperatures between 1220° and 2626° C., the elevated temperatures having 
been observed with Wanner pyronieters. The solubility-temperature curve 
shows a maximum at 2220° C. lying at a concentration corresponding to the 
compound Fe;C, and a discontinuity at 1887° C. at a concentration corre- 
to the compound Fe;C. This unexpected’ peculiarity will be 


“1407. ‘Modifications of Nickel Steels. Heating edt 
Action, of Time....C. E. Guillaume. -(Comptes: Rendus,,158. 156-160, 
July. 1% 1911,)-—-Former researches have shown that nickel steels undergo 
changes, of volume in the course of time. , Between, 28 and 42 percent: 
nickel the changes are positive; above this..and up to -70 per cent. the 
changes are, negative, after which they are inappreciable. Measurements 
taken over periods of about 124 years on forged bars of invar (85.per cent, 
Ni) show that heating to 150°C, followed by slow cooling to 40° C. accelerates 
the; transformation and reduces the magnitude of the subsequent) changes 
as compared with those. observed in, bars simply exposed to ordinary tem: 
C.). ‘Similar results are obtained with quenched and. drawn 
materials. the secrerity the ened in insta! 
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tapidly above the melting-point of copper, since the solubility appears ‘to 
increase with thé temperature. The gas appears to consist mainly of CO, 
hydrogen, and nitrogen. 


«nents of precision ; of being able to find by extrapolation’ the value ofan 
invar)standard kept between certain limits of temperature for several years ; 
and of re-determining the value of standards which have been ‘subjected ‘to 
the prolonged action of abnormal temperatures. A table is given show- 
ing: the .increase of length of alloys containing from 85 to 48 pér cent. 
Ni after thermal and mechanical 


1408. Annealing Rolled Forged Steel. (Meck. Eng. 98. 
_ ae 282-238, Aug. 25, 1911. Abstract of report read before the Amer, Soc. 
for Testing Materials.)}—The usual purpose in annealing steél objects is f6 
remove coarseness of grain, and in special cases the object is to remove the 
effects of internal stress caused by rolling or working the mctal at a low tem- 
perature, In the case of large objects, although the early stages of the heating 
may; if desired, be rapid, the final approach to the annealing temperature 
should be slow, so that the interior may be brought up to it without carrying 
the exterior far beyond it. The temperature should be kept long efiough at the 
annealing ‘point to ensure the whole of the interior reaching it. An exposure 
of 1 hour, should be long enough for pieces 12 in, thick. For all important 
work. the use of a pyrometer is desirable for controlling the temperature, but 
when the eye is relied upon the light surrounding the furnace should. be duil 
and constant, direct sunlight being especially avoided. The annealing tem- 
perature for steels containing. between 0°5 and 09 per cent. carbon is‘ that 
at which the metal suddenly ceases ta be magnetic, and this fact may some- 
times be mace use of for fixing or verifying the annealing tem 

In general, the higher the carbon-content the lower should be the annealing 
temperature. The following ranges of temperature should be used for the 
several ranges of carbon-content indicated. The upper limit of the tempera- 
ture range applies to larger objects‘and to the lower part of the carbon range 
given, These temperatures refer to the usual moderate Mn-content; agers 


of Carbon-content. Range of Annealing Temperature. piu 
per Gant: 875-925" C. 
0°12 to 0-29 per cent. 840-870 

815-840 


Care must be taken that all parts of the object reach the same temperature, 
and it may be necessary to mask from the heat the thinner parts of objects 
of varying thickness. The cooling should be carried out in a manner which 
will give the desired properties and which is appropriate: to the carbon- 
content, The higher the carbon the slower should be the cooling, and ‘the 
slower the cooling the softer and more ductile will the metal be, and the 
lower will be its tensile strength, elastic limit, and yield-point: To give 
the greatest'softness and ductility, even’ sacrifice of strength and elastic 
limit, the metal should be cooled eithér in the furnace or utider a‘ cover of 
lime, clay; &c. To give great tensile strength and high elastic limit at a 
certain sactifice of ductility the cooling should be more rapid. Thick objects 
with less than 05 per cent. carbon may be cooled completely in air. Objects 
with 0'5 per cent. carbon or more, and thin objects with 0°8-0'5 per cent: carbon 
may be cooled in air if the cooling be somewhat retarded’ as, for instance, by + 
massing them together, as happeris in the case of rails. “To give'dn untistially 
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objects are quenched from the annealing tethperature in oil which is kept 
in citculation. Water quenching tray be dsed’ in the case of sittiple ‘shapes 
and low carbon. The hardened material is then annealed as before.’ The 
duration’ of the second annealing must be sufficiently long to relieve the 
strés$ caused by the quénchifig. For pieces of moderate thickness a 4-hour 
exposure should suffice. ‘To give a moderate increase of strength and elastic’ 
limit without the fult sacrifice of ductility which a simple air-cooling would 
cause, the objects are rapidly cooled from the correct annealing temperature 
to a dull red heat, 650°, and thehceforth slowly. To remove the effects of 


rolling ‘or Otherwise working the object ‘at'an unduly low temperature it is 
heated to 775° and cooled with a slowness which should increase with the 
thickness. Such annealing for steel containing less than 0°15 per cert.’ 
carbon should be at 900°; great brittleness may be caused by annealing 
very low carbon steel in the neighbourhood of 700° after cold working. 


, 
1409. Conductivity accompanying Chemical Reactions. Reboul. 
(Comptes Rendus, 152. pp, 1660-1661, June 12, 1911.)—The ionisation 
effects produced in most chemical reactions so far investigated, have been | 
stiown to be due either to the rupture of the ‘surface of the reacting liquid 
or to elevation of temperature [Abstracts Nos. 1681, 1682 (1909)], In the 
present experiments the ionisation produced when diluted chlorine is allowed 
to attack various metals has been investigated. Na and K gave the largest 
effects, but generally the ionisation currents corresponded to a number of 
elementary electric charges small in comparison with the number of molecules. 
entering into the reactions. 1o 
1410. Conductivity and Viscosity 0, Aqueous Solutions of Aniline H 
chloride, at 26°. NN. V. Sidgwick and B. H. Wilsdon. (Chem.. Soc., 
Journ, 99. pp. 1118-1122, June, 1911,)—The molecular conductivity of. aniline 
hydrochloride in presence of N/22-aniline was found to approach toward the 
value g,,=112°70. On combining with the viscosity figures it was found, 
that the product yy fell to a minimum with increasing concentration and 
then increased again ; but the product py! decreases steadily. As it is 
probable that the coefficient of ionisation a decreases steadily it is con- 
sidered probable that a= yn/y,. is probably a less correct equation than, 
a= py'/p,, for use in applying a viscosity-correction to the equivalent- 
1411. Action of SaltSolutions and of Sea Water on Iron at Various Temperatures. 
J. A. N. Friend and J. H. Brown. (Chem. Soc., Journ. 99. pp. 1802-1806, 
June, 2911.)}—Electrolytes may be divided into two classes according as theif 
concentrated aqueous solutions prevent or retard the corrosion of iron. Most 
electrolytes belong to the second group, and the retarding influence may 
be due to the diminished solubility of oxygen in concentrated solutions. 
Experiments made by the authors on pure iron foil immersed in solutions of 
sulphates and chlorides of the alkali metals have shown that above 18°C. ‘salt’ 
solutions of all concentrations exert a less corrosive action than pure water ; 
below 18° C. dilute solutions are more corrosive than sea water, while at 18°C. 
the salt solutions are about as corrosive as distilled water. . It is.proposed to 
call this temperature the “Inversion Temperature,’ . Similar results were 
obtained with sea water. HL, 
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te @ Metal in contact with an Electrolyte, 
J. Pionchon, (Comptes Rendus, 158, pp. 47-49, July 8, 1011.)—The author 
has measured:the effect on the em,f. of a cell when one of the electrodes. 
is caused to vibrate slightly. With two Zn electrodes immersed in a ZnSOQq. 
or ZnCl, solution, or two Cu electrodes in CuSO, solution, the electrode. 
which. is made. to vibrate becomes, positive, the produced, in. 
the case of. Zn electrodes in ZnSQ,. solution. being 0-025. volt, and 
with. Cu electrodes,in CuSQ, solution, 0.005 volt, With Cu, electrodes. 
in CuCly solution the opposite effect takes place, the vibrating electrode, 
becoming negative, In the case, of,a Daniell cell, the e.m.f, increases or. 
diminishes according as the Cu.or Zn electrode is a,b achat an increase, of. 


, “1413. R. id Determination of Silver and Cadmium iyi means of the Gauze 
and the Stationary Anode. R, C, Benner and W.H. Ross. (Anier. 

Sgn. Journ. 88. pp. 1106-1112, July, 1911.)}—The electrodes used 

€ same. as those already described in the authors’ paper on Ni and Co 

wer he se Nos, 180 and 560 (1911)], The orily electrolyte which gave 
stibecticy results for silver was the cyanide one, the deposits being white 
in « colour and perfectly adherent. Potassium hydroxide (up to'2 gm. in 50 é.cm,, 
was added ‘to prevent the solution becoming red as the electrolysis pro 
ed. 015-086 gm. of Ay Could be deposited in 20-85 min. from an’ 
ectrolyte containing 6-8 gm. of potassium cyanide in 50 c.cm., using 8 amps. 
Not more than 08° gm. of Ag shouldbe deposited on the ‘smaller ee 


otherwise there is a tendency for the deposit to become spongy 

e electrolyte was found to be the only satisfactory one in the ci 
gm. of Cd, were deposited quantitatively in'30-70 iin. 
60-75 c.cm. of electrolyte containing 5 gm. of potassium cyanide and 1-2 gm. of 
potassiam hydroxide, using 8-S:amps. Equally good results were obtaitied 
when enough potassiuth cyanitle was added to dissolve the precipitate first: 
formed, and then potassium hydroxide till the solution was alkaline. Vary- 
ing the concentration of the cyanide has much less aioe on a 
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11416.) Electrical Conductivity in Mixtures of Metals and their Salts. 
A. H. W. Aten. (Zeitschr. Phys. Chem. 78, 5. pp. 578-597, and pp. 624-637, 
1910,)—-These two communications deal with the conductivity of fused mixtures of 

Cd and cadmium chloride, and with the influence of different fa Ron the noi 
Faraday's law for the of the mixture. Ho. 


le oid ae H, if 


of Waters (Comptes: Renda; 1880 
1390,; May 22, 1911.)}—By a variety of methods the author concludes: that. the: 
“ice-molecule” dissolved in water is more complex than has generally been sup- 


1417. Differences of Potential between Cadmium and Alcoholic Solutions’ of some 
of its Satts: (Amer! Chem. Journ. 46. 127-180, Aug., 1917.}— 
Measurements are given of the e.mf. between cadmium and solutions of cadmium 


ve 


